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HEALDRILL 


...@ high-precision drilling machine 


designed for fully automatic 
NUMERICAL CONTROL OF ALL FUNCTIONS 
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The completely new Healdrill offers you, for the first time, a high- 
precision, heavy-duty layout or production drill that’s designed to take 
full advantage of modern numerical control. 

This ruggedly-built machine includes tape control of table positioning, 
speeds, feed rates, automatic “Z” axis cycle and tool-change indication. 
When a series of holes of the same size are to be drilled, counter-bored 
or reamed, the cycle is fully automatic, freeing the operator for other 
work. At each different hole size the cycle stops automatically and a 
“tool change required” signal light goes on. After change is made, hole is 
automatically positioned and drilled at correct feed and speed. 

Available with “ACRAMATIC” punched tape control by Cincinnati 
Milling Machine Co., the Healdrill permits simple, direct programming 
of all functions — tape reading rate of 1200 lines per minute -— full range 
zero shift on both axes —- repeatability of + .0002’ — accuracy of posi- 
tioning to + .001” and complete manual control from the console 


when tape is not used. 


SPECIFICATIONS 
Table Size 24” x 56” 
Longitudinal Table Travel .... 48” 
Transverse Table Travel 
Vertical Range 


Spindle Speed Range ........ 30-1800 rpm 
in 16 steps 


Feed Range ... 002”-.030” per rev. 
in 8 steps 





SHOWN IN ACTION in Booth 924 at 
The Machine Tool Exposition. Write to 
Heald for additional information. 
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Worcester 6, Massachusetts 
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METALWORKING REPORT 


Significant current developments in 
processes 


tooling 
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CUTTING 


Chucker Dimples 


A new variation on automatic ma- 
chine control, introduced by BSA of 
England, operates with a dimpled 
disk instead of punched or magnetic 
tape. The disk is dimpled in 10 con- 
centric circles, each circle to control 
a specific function of the chucking 
machine. 

At first setup, the machine is cy- 
cled manually with the disk in place 
in the recording equipment. As 
speed, feed, turret index, and stroke 
are changed, a lever impresses a 
dimple in the disk in the proper po- 
sition. Thereafter, the disk is merely 
installed on the machine each time a 
batch of corresponding parts is re- 
quired, and all machine functions are 
performed according to the instruc- 
tions dimpled on its surface. 


Screen Sights Holes 


Optical-comparator screen and auto- 
matic magnetic tape control are com- 
bined in a Micro-Path four-spindle 
drilling machine built for AC Spark 
Plug. The installation allows an op- 
erator to center the image of an in- 
dividual hole within a tolerance cir- 
cle scribed on the screen to insure 
accurate location to 0.001 in. 

The unit is for drilling up to 640 
circuit boards a minute—at four spin- 
dles and stacked four high. Posi- 
tioning time is under a second. 


FORMING 


Radiation Preheats Ti and Die 


Titanium stock about to be drop- 
hammered is preheated along with 
its forming die by an electrical ra- 
diant heater at Rohr Aircraft. The 
heater is slide-mounted so it can 
move out over the die for a timed 
cycle, then retract before the ham- 
mer is released. An interlock pre- 
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vents hammer release until the heat- 
er is out of the way. 

This installation is simpler than 
those with electrical resistance heat- 
ers buried inside the dies because it 
is an attachment to the press, and 
can be operated entirely by push- 
button. The heater includes 30 
molybdenum electrical elements 
backed up by a _ water - cooled 
chromed reflector. This combination 
preheats the work to 1000 F in 2 
minutes, covering an area 40 x 40 
in. - 

Heating cycle can be adjusted, de- 
pending on work size and thickness, 
and retracts the heater automatically. 


Polaris Parts Bang-Formed 


One of the first production-line parts 
to be explosive-formed is the end 
closure for Polaris rocket-engine 
chambers, being fabricated by Aero- 
jet-General at Azusa, Calif. The 
domes are 0.04 in. thick, and more 
perfectly formed than by any deep- 
draw technique. Thickness toler- 
ance is to 0.0002 in. 

Experimental work at the same 
plant has produced forming pressure 
as high as 4 million psi, resulting in 
metal densities from 86 to 94% of 
the maximum theoretically possible. 

Explosive plating has been accom- 
plished with the liquid explosive, 
Aerex. 


INSPECTION 
Carbide Balls for Bores 


Holes, ID’s, and internal tapers can 
be checked with a new series of 
balls accurate to +0.000,010 in. for 
size and sphericity, and finished to 
1 micro-in. They are tungsten car- 
bide, and therefore wear resistant, 
dimensionally stable, and long last- 
ing. 

Sizes available in sets from In- 
dustrial Tectonics, Ann Arbor, Mich, 
range from 1/16 in. to 1 in. They 
are packed in mahogany cases 
equipped with tweezers for handling. 


and production 


Ultrasonics Ultra-Portable 


A portable transistor ultrasonic 
thickness gage is now on the mar- 
ket for checking walls from 0.025 
to 2.5 in. to +1%. It is battery op- 
erated, weighs only 14% lb, and may 
be calibrated for full accuracy by 
checking it against a sample part of 
known thickness... 

The Magnaflux Sonizon SO-300 is 
also capable of detecting lack of 
bond in laminates structures. It is 
operated by setting the dial to the 
required range, then rotating a har- 
monic scale disk until the division 
lines coincide with the light pattern 
created by a rotating neon flasher. 


WELDING 


Arc Spotwelding for Everybody 


An inexpensive gun for arc spot- 
welding weighs only 2 lb and is com- 
pletely self-contained, except for the 
power supply. The unit welds with 
a special stick electrode and there- 
fore does not need the wire-feed 
drive and the shielding-gas controls 
required by conventional arc-spot- 
welding processes. 

Made by Brenweld Corp, Brook- 
lyn, NY, the gun has an automatic 
time control that is claimed to in- 
sure uniform and consistent welds 
from one side without backing up. 
The iron-powder electrodes supplied 
by the company are 1/16 or 5/64 in. 
in dia and 9 in. long to fit the holder 
and nose guide of the gun. They 
will weld mild steel and galvanized 
steel, joining 14-ga metal to any 
thickness. Another electrode welds 
stainless. 

Cost of the gun is $49.50, and a 
power supply for it lists at $84.50. 


ASSEMBLY 


Ceramic Furnace 


Matched and contoured ceramic pla- 
tens replace brazing furnaces with 
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Avco’s “Avcoramic” assembly meth- 
od for stainless-steel honeycomb. 
The platens are drilled for heating 
and cooling elements, mounted so 
external pressure can be applied, 
and fitted with steel envelopes that 
allow vacuum to be drawn on the 
enclosed honeycomb sandwiches. 
Even sub-zero cooling can be applied 
with refrigerants circulated through 
passages in the ceramic platens. 

The ceramic is an Avco develop- 
ment, and is said to be easily worked 
to any shape, highly heat-shock re- 
sistant, and capable of being ma- 
chined to 0.003-in. accuracy. The 
stainless panels being produced are 
largely fuselage and bulkhead com- 
ponents for the B-70 Valkyrie bomb- 
er. They are carried completely 
through heating, cooling, and aging 
cycles as clamped within the pla- 
tens. 


Rub-A-Dub Solder 


A fluxless aluminum rub-on solder 
designed for storm-window assembly 
has reduced costs per window joint 
75% at.T J C Home Products, Wes- 
ton, Ontario, and has improved joint 
quality at the same time. According 
to All-State Welding Alloys, the de- 
veloper, the solder is suited for 
joining and sealing holes in alu- 
minum building products. The com- 
pany also claims the material will 
repair aluminum castings, kirksite 
dies, and zinc-base die castings. 

The material is rubbed directly 
on the work at 750F (work tempera- 
ture) to produce a bond said to 
reach 20,000 psi tensile. 


Staker Builder 


Small parts in short runs have been 
organized at Cramer Controls by a 
new machine design—a combination 
staking and pressing bench tool that 
allows one or two operators to build 
up a complete electro-mechanical 
timer from components to the final 
assembly. The critical breakthrough 
came about because the machine will 
hold, press, and stake assembly 
parts—which takes care of all as- 
sembly functions aside from manual 
positioning. 

This results in full assembly at one 





THE OUTLOOK 


The AM/MM Index of Metalworking Productien is holding steady at 
107 (1950 = 100). Heat treating shops report that business is be- 
ginning to pick up. The appliance industry is still suffering, but an- 
ticipates an upturn in the last quarter. Metalworking prices are sta- 
ble and are expected to hold for the rest of the year. See pages 


95-96. 





setup, so the plant is no longer a 
maze of criss-crossing feed lines and 
jumbled parts boxes. The time and 
money saved in red tape alone makes 
the new equipment worth while— 
see p122. 


FINISHING 


“Magic” Spray for Molds 


A “secret” parting agent developed 
at Convair, Ft Worth, allows spray- 
ing a finishing coat onto a mold, 
then loading a plastic part, curing it 
in the mold, and removing the part 
with the finishing coat firmly at- 
tached to the part. The trick is in 
the parting agent, which prevents 
the finish coat from sticking to the 
mold—which has been a problem in 
earlier attempts to apply finishing 
coats this way. 

Application is on B-58 aircraft 
wheel-well fairings, where the tech- 
nique saves $3200 and reduces man- 
ufacturing time from 75 to 18 hours. 


Rust Converter 


A chemical solution that can be ap- 
plied by brush, spray, or dip, and 
converts rust into a waterproof pro- 
tective film has been developed by 
a W German company, Steude & 
Lamby, Frankfurt/Main. Having low 
surface tension, it penetrates deeply 
into cracks and forms a good foun- 
dation for paint or other coats. It is 
said to resist temperatures to over 
400 F. 


Dual-Purpose Coating 


A combination coating that includes 
the alkali resistance of zinc and the 





COMING IN AM/MM 


Diamonds; Natural or Man-Made 


Opposing views by competing experts 
Chicago Show Report issue — Sept 19 
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acid resistance of aluminum has 
been developed in England by F W 
Berk, London. Called Berkalloy, it 
is a zinc-aluminum alloy in powder 
form to be applied by conventional 
flame-spraying equipment. Proof of 
its protective power has been estab- 
lished by 8 years of testing on iron 
and steel under all atmospheric con- 
ditions where, normally, a choice 
of either zinc or aluminum had to 
be made. The new coating disposes 
of the problem of selection in bor- 
derline atmospheres. 


MATERIALS & COMPONENTS 


Stainless in an Engine 


A four-cylinder gasoline engine 
planned for fall production boasts 
the highest available power output 
per unit weight and a block made 
of stainless steel. Aimed at boat, 
sports-car, and racing-car markets, 
the engine is claimed to have su- 
perior heat dissipation, strength, and 
corrosion resistance with low weight. 
Design specifications include output 
of 175 hp, displacement of 134 cu in., 
and weight of 175 Ib. 


Tougher Steel Castings 


Higher abrasion resistance for steel 
castings is provided by adding 
molybdenum to two new austenitic 
manganese steels, according to Cli- 
max Molybdenum Co. One of the 
steels is a 12-2 manganese-moly al- 
loy that combines toughness and 
abrasion resistance with a high de- 
gree of ductility. The other is a 6-1 
steel alloy with exceptional abrasion 
resistance but only moderate duc- 
tility. 

In both alloys, the molybdenum 
makes possible higher carbon con- 
tents than normal in Hadfield man- 
ganese steels. The carbides are 
globularized in grain boundaries by 
the molybdenum to allow 1-7% car- 
bon in commercial castings where 
only 1.25 carbon formerly resulted 
in embrittlement. The 12-2 alloy in 
slushers and cone liners for mines 
shows up to 40% longer life and re- 
sistance to flow. 
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Preset Caliper Wrench 


An engraved indicator scale on a new 
adjustable wrench makes it possible 
to set the wrench beforehand to a re- 
quired opening. The tool has a ca- 
pacity of 1% in. and is easily worked 
with a  finger-controlled toothed 
wedge that presses the movable jaw 
against the part to be gripped. The 
tool can be preset, then finally ad- 
justed with the slide-cam jaw to fit 
snugly without play. Marketer is 
Custanite Corp, Brooklyn (imported 
item). 


Cure for Aluminum Oxide 


Indium cladding protects thin alu- 
minum sheet and prevents formation 
of the usual oxide film that often in- 
hibits soldering and other fabricat- 
ing techniques. The technique is be- 
ing applied by Accurate Specialties 
Co, Hackensack, N J, to produce 
aluminum that can be melted se- 
quentially into germanium to make 
transistors. The indium melts first 
at 400 F, and carries along some alu- 
minum to the interface of the ger- 
manium crystal. 

The indium can be clad to two 
sides of the aluminum with true 
metallurgical bond, which means no 
oxide present at all. Although the 
clad material is available only in 
small quantities, as preforms for 
transistor manufacturers, the idea 
may be a starter for oxide-free alu- 
minum for larger applications. The 
idea is considered a major break- 
through for semiconductors. 


MANUFACTURING CONTROL 


Binary Chat 


Telephone or telegraph lines can now 
couple remote computers so they 
can “talk” together, exchanging in- 
formation and printing out the re- 
sults of calculations at the same 
time. 

What makes this binary conversa- 
tion possible is a device developed 
by IBM—the Model 1009 data-trans- 
mission unit. The attachment links 
the magnetic-core memories of solid- 
state IBM 1401 computers to permit 
information transfer directly be- 
tween memories at 150 numbers or 
letters per second. This eliminates 
independent, single-purpose termi- 
nals and reduces the data-conversion 
time required. The 1009 attachment 
rents for $500/month; sells for $22,- 
000. 


Performance Supervisor 


Pertormance of up to 200 machines 
can be recorded automatically on a 
new electronic control console. Lo- 
cated in a plant’s production-control 
center, the Productograph system 
keeps track of machine operating 
time, downtime, and causes for 
downtime. 

The system works this way: Im- 
pulse transmitters (such as minia- 
ture switches and _ photoelectric 
cells) transmit operating data from 
each machine to the console. A call 
station, installed next to the ma- 
chine, enables the machine opera- 


tor to phone in causes for downtime. 
The console automatically tallies (on 
both electrical and linear counters) 
such information as the number of 
items being manufactured and the 
time units involved. 

The system, a European develop- 
ment, is being manufactured in this 
country by the Farrington Mfg Co 
(Needham Hts, Mass). One plant us- 
ing the equipment reports that down- 
time has been reduced 22%. 


Watch It! 


Here are two important problems 
that are often encountered in high- 
volume production: One is the fail- 
ure to use selected equipment in ac- 
cordance with the original engineer- 
ing plan, and the other is any change 
in the condition of that tooling un- 
der ordinary and normal wear such 
that parts do not come out quite as 
planned. Both of these problems 
stem from the fact that a fellow 
too close to the trees can’t see the 
whole forest in true perspective, 
and he can’t always make rational 
changes. 

Any change in the application of 
manufacturing equipment, or any 
change in planned sequence of manu- 
facturing should be controlled by 
the manufacturing-engineering sec- 
tion to avoid loss of contact. This is 
part of the operating philosophy of 
Henry C Daum, manager of the ma- 
chining process department, Manu- 
facturing Staff, at Ford Motor Co. 
For more good advice, see p101. 
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 CINCI-=*NATI 


4t the Expasition...- 
\ \ 


‘ancinnant Vegry LQWER 


\ Steals the Variety Milling Spotlight 


At the Machine Tool Exposition you hear this statement probably 
more often than any other: “Say, that’s a great idea. We can use that 
method and machine in our shop.” And more visitors than ever before 
are rewarded with new ideas in Cincinnati Milling exhibits . . . for 
example, the CINCINNATI VerciPower in exhibit space 1034 is a new 
type of milling machine for all-purpose milling. 

The VerciPower combines work handling convenience of bed type 
milling machines with setup and performance versatility of knee types. 
Here’s the way it’s accomplished: Table traverse, cross traverse and 
controls are of the same order as Cincinnati’s famous Dial Type Mill- 
ing Machines. The knee is replaced by a base, affording a fixed and 
convenient height working surface. Vertical traverse is obtained 
through a spindle carrier sliding on square gibbed, hardened and 
ground vertical ways. 

VerciPower Milling Machines are engineered and built to increase 
production through a high degree of maneuverability, easy operation 
and automatic table cycles . . . to machine a greater variety of materials 
because of their wide range of speeds and feeds . . . to reduce mainte- 
nance time through readily accessible unit assemblies. 

Attachments and accessories, including dividing heads and inde- 
pendent overhead spindle, can be applied to VerciPower Milling 
Machines. Other ways in which these fine 
machines can give your performance chart 
a lift are outlined on the two pages following. 

Milling Machine Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. 


FIXED 
WORKING 
HEIGHT 





CINCINNATI 


* CUTTER AND TOOL GRINDERS + ELECTRICAL MACHINING EQUIPMENT see MACHIES Bi¥liton 


KNEE TYPE AND BED TYPE MILLING MACHINES + DIE SINKING MACHINES 

















CINCINNATI VerciPower Milling Machine. Low-siung and power- 
ful, it fills the gap between knee type and bed type machines. 
Available in four sizes: 20 or 30 hp, 34” or 42” table travel, each 
with 22” vertical travel of spindie carrier. Catalog No. M-2130. 


24 spindle speeds, selected 
by power, front and rear, 
meet the requirements for 
many cutter and work ma- 
terials. 


32 feeds, selected by power, 
Hardened and ground ways front and reer, covering & 
preserve built-in accuracy. wide range of 3% to 90 ipm. 


BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE MILLING MACHINES 
THE CINCINNATI MILLING MACHINE CO., 


¢ DIE SINKING MACHINES « 
CINCINNATI 9, OHIO 
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Introduces a new approach to 


Low Cost All-Purpose Milling 


A new type of machine tool always offers 
new opportunities to reduce metalworking 
costs. And quite often its major possibilities 
are evident, as they are in the new CINCINNATI 
VerciPower Milling Machine. A brief ap- 
praisal of the VerciPower illustrated at the 
left shows how the best characteristics of 
knee type and bed type milling machines 
have been skillfully merged. 

External feature-advantages are highlighted 
below. Others which are not visible, but just 


as important in low cost milling, include: 

* Automatic table cycles 

¢ Single lever four-position manual control 
of table 
Automatic backlash eliminator . . . a nec- 
essary feature for “down” milling or auto- 
matic reciprocal milling 

* Dynapoise chatter-damping overarm 

* Power changes of speeds and feeds 

Other feature-advantages are outlined in a 

new catalog No. M-2130. Ask for a copy. 








Push-button selection of spin- 
die speeds, at front and rear 


operating stations. 


CUTTER AND TOOL GRINDERS 


Arbor-Loc spindie nose is safer 
for the operator; reduces arbor 


inventory; facilitates setup. 


Dual manual controls. Rear controls are illustrated here. 


ELECTRICAL MACHINING EQUIPMENT 
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MILLING. “MACHINE DIVISION 








gear headquarters at the 


BOOTH 929 


SHAPE HOB FINISH 
No. 4GS Fellows Gear Shaper P.400 Fellows — Pfauter Hobber No. 4BGS Fellows Gear Finisher 
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NMTBA EXPOSITION 


If you use gears (and who doesn’t?) you’ll want to look in at the Fellows booth to 


see the latest in gear production equipment. 
If you produce your own gears, you'll want to make booth 929 your first stop. 


Here you'll see an array of manual and automated machines designed to handle 
almost any spur or helical job, right from the blank to the finished gear. You'll 
see the famous Fellows Gear Shaper, as well as other Fellows machines for hob- 
bing, finishing, grinding and inspecting, and a machine for sharpening helical 


gear shaper cutters. 


Remember the booth number: 929. Trained Fellows specialists will be on hand to 


explain the machines and to answer any questions you may have. 


GRIND INSPECT SHARPEN 
No. 12 Fellows — Reishauer Gear Grinder No. 4 Fine-Pitch Red Liner No. 6SA Helical Cutter Sharpener 


THE FELLOWS GEAR SHAPER COMPANY 78 River Street, Springfield, Vermont, U.S.A. 


Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich, 
150 West Pleasant Ave., Maywood, N.J. 
5835 West North Avenue, Chicago 39 
THE 6214 West Manchester Ave., Los Angeles 45 


ce LINE Gear Production Equipment 
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GENERAL ELECTRIC COMPANY 


reduces 











The new LAN-NU-ROL Thread Rolling Machine has pro- 
vided improvements in thread quality and substantial reduc- 
tions in threading cost on job lots of 1 to 1000 studs at the 
General Electric plant in Lynchburg, Va. 


THREAD SPECIFICATIONS 

Workpiece: Selenium Rectifier Mounting Studs being run in lot 
sizes from 1 to 1000 on 120 Brinell steel (see cut-away 
illustration of rectifier showing location of stud). 


Diameters: #6, #8, #10, 14”, %o", %” 
Lengths: Varies from 1” to 16” 
Type: #6, #8, #10—32 pitch 
4”—20 pitch, % «,””—18 pitch, 344”—16 pitch 
Class: 2A 


Cutting Speed: 340 R.P.M. (all sizes) 


Being able to run all sizes and diameters on the Lan-nu-rol 
alone proved the worth of the machine. However, the advan- 
tages of the Lan-nu-rol over the machine of another make 
previously used for this operation are many. The exclusion 
of several operations and equipment plus eliminating the need 
for purchasing certain sizes of pre-threaded bar stock were 
important Lan-nu-rol benefits. Thus, by using the Lan-nu-rol, 
the previous disadvantages have been supplanted by the fol- 
lowing advantages: 





e 50% reduction in set-up time. 

e Constant size control of work allows for use of mill run or 
warehouse cold drawn stock instead of precision ground 
stock—an approximate reduction in cost of 50%. 

e Better quality—not one defective or rejectable stud traced 
to the Lan-nu-rol. 

e Eliminated process inspection—better size control and bet- 
ter quality eliminates 100% inspection of parts... now on 
first piece basis only. 

e Direct labor reduced 50%. 


e Increased production. 


The Lan-nu-rol] machine produces threads by the chipless cold- 
forming process. It will thread all diameters up to 2” by In- 
feed Rolling and up to 1” by Thru-Feed Rolling, depending on 
workpiece material and thread specifications. The Lan-nu-rol 
can be equipped with automatic feeding for thrufeed rolling 
and some types of infeed rolling applications. It will produce 
left- and right-hand threads including UNC, UNF, Acme, 
Worm, and many special forms. For additional information 
—please send specifications and ask for Bulletin E-101. 


Lanois Machine company 


WAYNESBORO. PENNSYLVANIA 





BOOTH MO. 432 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


531¢ 
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The inside story of Landis Microfeed 


A major problem in cylindrical 
grinding now solved 


Under the pressure for high produc- 
tion, closer tolerances, uniformity 
and less operator skill, users of pre- 
cision cylindrical grinders have re- 
cently become more concerned with 
the many variables that affect work 
size. While these variables have al- 
ways been accepted as part of the 
normal operation of a cylindrical 
grinder, under today’s schedules 
they can be costly liabilities. A close 
look at some of these variables and 
their effect on production and pre- 
cision shows why there is a vital 
need for Landis Microfeed today. 


Variables that affect work size 


Wheel Wear. In repetitive operations 
wheel wear is noticeable after grind- 
ing a number of pieces. Final size of 
the work will start to drift to the 
high limit. To correct this condition, 
the operator must make a feed com- 


pensation by re-adjusting the feed 
handwheel. 


Temperature Variations. A grinding 
machine will change dimensionally 
when it absorbs the elevated temper- 
atures of hydraulic oil and coolant. 
This causes work to be ground un- 
dersize. Here again a wheel feed 
re-adjustment is necessary. 


..-And These Other Variables: 
Repeatability of the forward feed 
stop position, sparkout variations, 
wheel loading, variations in wheel 
grading, variations in material being 
ground and variations in feed rates 
due to hydraulic oil changes . . . all 
these variables affect the tolerances 
for size, roundness and finish. 


These variables lower production 
because of the time needed by the 
operator in adjusting the feed hand- 
wheel and in gaging workpieces. 
These variables will lower the effici- 
ency of any grinding operation using 
an in-process gage. 

*Patent Applied For 
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Landis Microfeed automatically 
cancels all variables affecting 


work size 


Microfeed was developed by Landis 
engineers to automatically cancel 
these variables. Microfeed is an ex- 
tremely fine feed to final size as indi- 
cated by an in-process gage. Micro- 
feed advances the grinding wheel 
head in increments of 50 millionths 
of an inch after sparkout. It contin- 
ues to feed the wheel head until the 
sizing gage signals finish size. 


In addition, at the completion of the 
grinding cycle, Microfeed always 
resets a pre-determined number of 
50 millionth inch reset increments 
regardless of the number of feed 
increments required to reach finish 
size. As Microfeed resets, the other 
feed elements reset to re-establish 
the ideal distance from the face of 
the wheel to finish size for the next 
cycle. The number of Microfeed 
reset increments can be varied to suit 
the condition of the machine, the 
grinding operation, the material and 
the wheel. Once set, it will not vary. 


Why use Landis Microfeed 


« Microfeed will grind workpieces to 
your closest tolerances . . . auto- 
matically. 

e It automatically cancels the effect 
of grinding variables such as wheel 
wear, changes in machine temper- 
ature, wheel action and variations in 
workpieces. 

¢ Microfeed eliminates the need for 
manual re-adjustments of the wheel 
feed handwheel to maintain tol- 
erances. . 

e It gives uniform size, roundness 
and finish, at production rates, for 
maximum efficiency. 

¢ Microfeed is applicable to any pro- 
duction or small lot job that justifies 
and uses automatic or visual gaging. 
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all variables affecting work size 


Landis Microfeed grinding cycle (a graphic presentation—not to scale) 





FINISH SIZE 
In the Microfeed cycle there is a rapid approach, slow grinding feed, 
timed sparkout and Microfeed increments to finish size. (Microfeed 
uses as few or as many feed increments as are necessary to achieve 
finish size as indicated by the sizing gage. In this graphic example, 
there are five Microfeed increments to finish size.) 


When the machine is affected by increased temperature, the face of 
the grinding wheel moves closer to the work centerline — Microfeed 
(in this case) requires only three feed increments to reach final size. 


At this point the wheel head retracts to its back position, the other 
feed elements reset and Microfeed resets a pre-determined amount 
(five increments in this case) automatically re-establishing the face 
of the wheel to the original setup position and thus cancelling the 
effect of the elevated machine temperature. 


When wheel wear causes the face of the grinding wheel to be fur- 
ther away from its original position, Microfeed (in this case) 
requires eight feed increments to reach finish size. 


Again the wheel head retracts, the other feed elements reset and 
Microfeed resets the same pre-determined number of increments 
(five) and re-establishes the wheel face to its original setup position. 
This automatically cancels the effect of wheel wear. 











It will pay you to investigate Microfeed 
before buying new cylindrical grinding 
machines. Microfeed is available only 
on new Landis precision cylindrical 
grinders. 





LANDIS 


precision grinders 


LANDIS TOOL COMPANY 
WAYNESBORO, PENNSYLVANIA 
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G-E Man-Made Industrial Diamonds 


Your diamond grinding wheel jobs can be done better 
with G-E Man-Made diamonds! 


Are you benefiting by the proved superiority of G-E Man- 
Made diamonds in your diamond grinding operations? Fast 
mounting user acceptance testifies to this superiority. Know 
why they give more output per wheel . .. why so many 
shops have standardized on G-E Man-Made diamonds. Your 
own tests will convince you that wheels containing G-E Man- 
Made diamonds give superior performance. 

Your grinding wheel supplier is the man to call for wheels 
made with G-E Man-Made diamonds. 

Metallurgical Products Department of General Electric 
Company, 11149 E. 8 Mile Blvd., Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES « MAN-MADE DIAMONDS « MAGNETIC 
MATERIALS « THERMISTORS « THYRITE® * VACUUM-MELTED ALLOYS 
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Latest G-E Development — 
Man-Made Diamonds for 
METAL-BOND WHEELS 


Now, there are General Electric Man-Made 
diamonds for metal-bond wheels, too! G-E has 
perfected an entirely different, tougher crystal 
with rough surface characteristics and con- 
trolled friability, specifically for metal-bond 
grinding applications. This new type is MBG. 
This material has shown outstanding results in 
electrolytic grinding, in the grinding of sap- 
phire, slicing and dicing of germanium, cutting 
coarse grained alumina, and carbide. Your own 
tests will illustrate the advantages of these new 
diamonds in your own metal-bond grinding. 


for All 3 Grinding-Wheel Bonds! 


Optimized Crystals for 
Grinding in Both 
RESINOID & VITRIFIED BOND 


With optimized friability, G-E Man-Made type 
RVG diamonds cover the full scope of resinoid 
and vitrified bond grinding. Grinding wheels 
with G-E industrial diamonds last longer be- 
cause the rough surfaces and optimized fria- 
bility of the crystal keep it in the wheel longer. 
Cutting is freer. The result: dramatic reduc- 
tion in grinding cost per piece and greater 
output per wheel. 
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ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 


Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 


If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


See Us at Booth 238 
PRODUCTION ENGINEERING SHOW 
6-16 
Navy Pier, Chicago, Illinois 


i] 


ARMSTRONG BROS. TOOL CO. 521s vw. armstaonc ave cwieaco 46. ut 
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SAFETY 


_ Heavysteel wire mesh becomes firmly embedded 
in the abrasive structure, actually forming a part | 
of the abrasive backing. 


i ete 









i ak ee * A ORBLE 





: aT et a ee aa enn 
a nn 
oe cost ene 

Oe cages I, aati 
"ene naa 
—— . 
A fe — 


is er — OOOO, agentes, 


Se tppct ea OO Ci, 050 OO Hcy, a aie 


Gardner mill | a nS 


Tie, i ee cs ae ae nae 


costucin 


Special steel snchorinie’s nuts lock ‘securely into 
wire mesh. In manufacture, abrasive is forced 
bs around and under steel mesh and nuts. 





Full value is assured because 
usable abrasive extends right 
down to Wire-Lokt backing. 
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The NEW NORTON No. 200 Cutter and Tool Grinder 
makes setups simpler... easier... quicker! 


Tool room men can tell you that grinding a taper 
reamer is one of their toughest jobs. But now they’re dis- 
covering that it and other tough tool grinding jobs are a 
“snap”’ with the new Norton No. 200. Because: 

You can tilt the wheel head up to 15° above or below 
horizontal — and swivel it through a full orbit of 360°. 

And the table has a very rugged, extremely accurate 
guide bar, which assures precision in tracking, during the 
most difficult grinding jobs. 

All this means no more time-wasting “‘cut and try” 
tactics . . . no more wrestling with tricky setups ...a 
wheel head scale provides quick direct readings of clear- 
ance angles . . . for practically all grinding on centers, the 





NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Electro-Chemicals — BEWR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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tooth rest can be kept on the center-line of the cutter, 
eliminating time losses from additional settings . . . the 
table design enables use of gage blocks for quick taper 
grinding setups and fast return of table to straight setting 
... greater wheel head capacity through eccentric mount- 
ing simplifies approach to many special jobs. 

In addition: 

The No. 200’s extremely solid grinding action brings 
you excellent finish on tool cutting edges, with resulting 
benefits in tool life and performance. That’s because the 
No. 200 is a wheel slide type machine, where grinding is 
always within the area of the rigid base, with no instabil- 
ity due to work overhang. Other advanced features 
include: quick-change two-speed wheel drive; centrally 
located column controls, wheel slide dials readable from 
any position, 


VISIT BOOTH #651 

Machine Tool Expositi @ 1960 

INTERNATIONAL AMPITHEATRE 
Chicago — September 6-16 





Your Norton Man, a trained grinding engineer, will 
be glad to show you how the new Norton No. 200 cutter 
and tool grinder can help you modernize and economize 
in your plant. For catalog #1371, write to NORTON 
ComPANY, Machine Division, Worcester 6, Mass. District 
Offices : Worcester, Hartford, Cleveland, Chicago, Detroit. 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 


NORTON 


MACHINE TOOLS 


75 yeors of ... Making better products 
»..to make your products better 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines + Gear induction Hardeners 
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four reasons for 


new GRAY double cutting 
universal planer 


48” x 14’. 

Space-saver drive with floating shaft. 

Loop lubrication. Square lock rail and column. 
Improved head design. Simple feed. 

Duplex tables. Air tool lifters. 

Full remote control pendant station. 
Non-metallic table ways. 


35/75 h.p. variable voltage drive. 


-—B @ @ @ BS S&S 


Table speed range 30— 300 f.p.m. 


Feed range 64 increments O—1”. 


on display — Booth 1350 





new GRAY flying scot 
universal planer 


@ 30” x 8’. 

@ Maximum planing height 31”. 
Table width 30”. 
Table speed range 30— 300 f.p.m. 
Feed range—infinite 0—1/”. 


60/75 h.p. variable voltage drive 180/1800 
r.p.m. 


Maximum planing width 50”. 


on display — Booth 1350 


newGRAY 
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oing to Chicago 





new GRAY horizontal boring 
drilling & milling machine 


6” dia. nitralloy bar. 60” bar travel. 
72” vertical head travel. 

96” column travel on runway. 

36” column cross travel. 

50 h.p. spindle motor. 

4.5—900 r.p.m. spindle speed range. 
Full remote control pendant station. 


Phase Ill spacesetter equipment for — hori- 
zontal movement of column along runway and 
vertical movement of head on column—tape 
reader and reading devices together with re- 
lated control in floor mounted console. 


on display — Booth 1350 


new GRAY planer type 
milling machine 


m 48” x 48” x 16’. 


@ 10” quill, 50 h.p. non-swiveling milling rail 
head. Width between housings 61”. 


5” bar, 30” travel, 25 h.p. boring side head. 


Maximum width between side head spindle 
noses 531”. 


Maximum height between table top and rail 
head spindle nose 52”. 


18 spindle speeds—-10—500 r.p.m. 
Cable feed range 14” —200” per minute. 
Head feed range 44”—100” per minute. 


Phase | spacesetter, railhead, sidehead and 
table. 


on display — Booth 1350 
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Major breakthrough in 
shaft production... 


Acme-Gridley multiple-spindle 
shaft machine equals output 
of four automated lathes 


At Chrysler Corporation’s Trenton, Michigan, Engine Plant, a remarkable new National 
Acme shaft turning machine has slashed camshaft production costs; is hailed as a major 
production development for the cntire industry. Performing complete shaft journal machining 
in a single set-up, this rugged 6-spindle automatic provides substantial savings in floor space 
and capital outlay, reduces scrap loss and enables closer control of machining operations. 
Key to this dramatic pay-off are imaginative National Acme solutions to the difficult problems 
of centering, driving, and stabilizing the long, flexible shaft during turning operations. An 
ingenious part-holding technique exposes bearing journals for turning—an impossibility in 
a chucking set-up. 

Extreme capability is stressed in the design of the Universal Multiple-Spindle Shaft Turning 
Machine and permits the maximum number of machining operations to be performed on 
straight or flanged shafts held between centers. 

The shaft turning machine is additional evidence of National Acme know-how applied to the 
solution of special machining problems. This same insight and ability is available to any 
manufacturer interested in reduced costs and increased production. Our representative is 
as close as your telephone. 


National Acme’s ‘‘Zone of Responsibility”’ includes all phases of cost reduction. Check YOURS 
. «+» Then Check National Acme 

Direct Costs: these include direct dollar savings as realized by Chrysler Corporation ... an “everyday” 
job for Acme-Gridleys. Indirect Costs: effecting important savings in maintenance, downtime, scrap 
reduction, tool costs, etc. Product Redesign: teaming with your design group to take full advantage 
of Acme-Gridleys’ cost reducing capabilities. Direct Material Costs: our engineers provide important 
savings in this area by constantly matching machines and tools to modern metallurgical problems. 
Make-or-Buy Reviews: in many cases our Contract Division can assume your production 
headaches and relieve you of immediate capital investment. Spot Modernization: pioneering in 
modern tooling methods, and the flexibility of Acme-Gridleys can provide many “on-the-spot” savings. 


National dp 


The National 
Acme Company 
171 E. 13lst Street 
Tleveland 8, Ohio 
Seles Offices: Newerk 2, N.J.; Chicage 6, M1; Detroit 27, Mich, 
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Frauenthal reports NEW VERSATILITY 
for 1200 Series vertical grinder! 


PRODUCTION BY THE THOUSANDS... 
PRECISION TO THE MILLIONTHS 


Now available with NEW tracer control or numerical 
control ...infinitely variable feed and speed ranges! 


Frauenthal’s flexible 1200 Series single-spindle 
vertical grinder permits precision to the last 
millionth on contour pieces, yet can be engi- 
neered to provide mass production grinding 
when required. 

A new electro-hydraulic tracer control sys- 
tem affords super-precise accuracy. Completely 
transistorized for compactness and a new high 
degree of control reliability, the ultramodern 
tracer system guides the vertical and horizontal 
axes simultaneously through 360° of motion. 
Any variation from true contour path is im- 
mediately indicated on a continuous recorder 
which also gives a permanent record of con- 
touring accuracy. 

Numerical control allows continuous path or 
discreet positioning, and is particularly appli- 
cable for a variety of grinding operations on a 
low-cost repetitive basis. 

Infinitely variable feed and speed ranges with 
widest possible working range are available. 
Direct-current drive with potentiometer control 
assures accurate variable worktable speed. 

The 1200 Series’ vertical design eliminates 
deflection inherent in horizontal grinders. This 


There are two 1200 Series models, 
with table diameters from 24” to 42” 
and nominal swings of 36” to 48”. 
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design also substantially reduces floor-to-floor 
time, since parts are loaded easier, centered 
faster and can be simply, quickly checked. 

For complete details on this creatively engi- 
neered single-spindle vertical grinder, write for 
the new Frauenthal 1200 Series bulletin. 








September 5, 1960 





Here is the right-angle spindle attachment 
for rotary surface grinding — another new 
Frauenthal development for use with the 
1200 Series grinder. 


While you're at the 

MACHINE TOOL EXPOSITION in Chicago 
(September 6-16), be sure to visit the 
Frauenthal exhibit in booth 1220. 
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AT DEVLIEG BOOTH 431 ¢ NMTBA EXPOSITION 


series 


“Designated the model ‘H,’ 
our new Jigmil series 
provides greater range, 
is more rugged, easier 
to operate and more 
accurate.”’ 


“Available in spindle sizes ranging from 3” to 5”, the new 3H, 4H and 5H machines 
greatly increase JIGMIL range for precision boring, milling, drilling and other operations. 
The new series introduces simplified controls, thermal control of main spindle bearings 
for increased accuracy . . . wider bed and table for added stability and working range 
. .. Stainless steel way covers for positive protection . . . features that reach a new standard 
in JIGMIL accuracy, ruggedness and simplicity of operation. And like all JiGMILs, the ‘H’ 
series is available with the DeVlieg Diatrol direct dial dimensioning system or Tapac* 


— DeVlieg’s own system of automatic tape control.” 


R. A. JERUE 
Vice President in Charge of Engineering 


*Tape Automatic Positioning And Control 
DEVLIEG MACHINE COMPANY, FAIR STREET « ROYAL OAK, MICHIGAN 
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“H’ Jigmils 


- with Duplitrol - Diatrol - Tapac 


{> ao 


MwI-pE sage new “‘H”’ series JIGMILS 
b Niue] with DeVlieg Diatrol and 
DeVlieg Tapac in operation at the NMTBA 
Exposition, Chicago, September 6-16th. 
Also, see in operation the new Micropoint 


Precision Tool Grinder—first grinder capa- 
ble of absolute control of tool geometry. 


DeVlieg 


SPIRAMATIC 
JIGMILS 
ACCURATE HOLES AND FLAT SURFACES 


IN PRECISE LOCATIONS 
CIRCLE 177 READER SERVICE CARD 


Rewarding revelations in automatic precision 


await your next visit to Fair Street 
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For parts DIRECT from machining to assembly..dependably 


NO HEAT TREATING 
REQUIRED with 


LaSalle 
50 


ALLOY STEEL BARS 
GUARANTEED 150,000 PSI tensile strength 


E> 150 alloy machines better than heat treated 
in-the-bar alloy steels! 


FP 150 alloy has exceptional uniformity! 


E> 150 alloy simplifies production! 





eine Re SES Os 


Quality and Cost-reducing Advantages! 
(1) Heat treating with its attendant costs and hazards is eliminated. 
(2) No quench cracks or distortion due to heat treating. (3) Machina- 
bility is greatly improved by the acicular pearlitic-ferritic structure. 
(4) Tool life and finish are excellent. (5) Production is simplified . . . 
secondary operations following heat treat are eliminated. (6) Part 
quality, uniformity and reliability are maintained or improved. 


(7) End cost is greatly reduced. 


Ask for a sample test bar 


Send a blueprint . . . or write us giving 
application details. 











alloy? 


*e.t.d.” 150 is an alloy steel bar pearlitic-ferritic structure of 
made by the exclusive and pat- “e.t.d.” 150 alloy eliminates the 
ented Elevated ‘Temperature problems associated with non- 
Drawing process to a guaranteed uniform quenched and tempered 
minimum tensile strength of structure. Ideal for shafts, gears, 
150,000 psi and a hardness of pinions, fasteners and other parts 
Re 32 minimum. Strength and now being heat treated or made 
hardness are uniform across the from heat treated. in-the-bar 
section of the bar. The uniform materials. 


SPECIFICATIONS 


Ultimate Tensile Strength 150,000 psi minimum * 
Yield Strength (.2% offset) 130,000 psi minimum * 
Proof Stress (.01% offset) 120,000 psi minimum * 
(1%” Rd. and smaller only) 
Elongation— Approx. only 10% -20% 
Reduction of Area— 
Approx. only 35% -45% 
Brinell Hardness Number 302 minimum * 
Rockwell “C” Hardness { 32 minimum* 


*GUARANTEED MINIMUMS. In event of disagreement between 
hardness and tensile strength, the tensile strength shall govern. 








Use this coupon to ask for helpful data bulletin 


La Salle STEEL Co. 


1416 150th Street 
Hammond, !ndiana 


Please send Helpful Data Bulletin No. 22, “e.t.d. 150 alloy steel bars 
eliminate heat treating of parts.” 

Name 

Title. 

Company. 

Address 

CN a:a sn sinicaiinideticieschithinnietnntialsianagiiiieiied mien ae State. 
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Choice of four speed ranges: 60 to 1200, 

90 to 1800, 125 to 2500, or 175 to 3500 

rpm. Four rates of power feed in two 

separate ranges, either .002” to .010", 

or .004” to .020". 8-200 
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YOU LOOK AT IT... 


THIS ALL-NEW 9-INCH BICKFORD RADIAL 
IS THE BEST THAT MONEY CAN BUY! 





Compare this radial with any other 9-inch machine at any price and 
you will see that here is more production, lower cost, and longer life 
for your dollar: 

@ Automatic tapping reverse is standard. 

®@ Rock-solid column — shortest, stoutest column on any 9-inch 
radial — with tapered roller bearings, top and bottom, preloaded 
for added rigidity. 

@ ‘“Squared-off” arm — rigid, double box section design — 3 or 4 ft 
lengths. 

@ All-new head — fully enclosed — automatically lubricated — 
square-guide mounted for accurate alignment — traverses on anti- 
friction rollers. 

@ 5-hp reversing motor (3-hp optional) — eliminates need for clutches 
on spindle drive train. Motor mounted on arm where it belongs for 
counterbalancing. 

@ Superior spindle construction — preloaded three-bearing spindle of 
chrome nickel steel, withstands heavy thrust loads and backfacing cuts. 
Chrome-plated alloy steel sleeve is supported in 11 inches of head 
bore. Spindle and sleeve advance together so that spindle does not 
feed away from its supporting bearings. 


BICKFORD 
a Ai 
80 YEARS THE LEADER 


@ Centralized, simplified controls — including a single lever to raise, 
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lower, clamp, and unclamp the arm. 

These are just a few of the features of this rigid, rugged, accurate 
quality machine — ask for new catalog. Call your Giddings & Lewis 
distributor or write. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wis. 


Jig borer and milling machine; horizontal boring, drilling, and milling machines ; vertical turret lathes; 
SIDDINGS & LEWIS vertical boring mills; positioning tables ; die sinking machines ; contour milling machines ; radial and up- 
GIL L right drilling machines; planers; planer mills; numerical and tracer control systems ; Davis boring tools. 


(=. GIDDINGS & LEWIS 


For more than 80 years, Bick- 
ford has been the leading 
name in heavy-duty radial and 
upright drilling machines. 
Today these machines are 
being manufactured at mod- 
ern Giddings & Lewis machine 
tool plants in Wisconsin 
where advanced research and 
development, engineering 
and manufacturing capabili- 
ties assuie you the finest 
in quality and precision. 

The line includes machines 
from 3to 50 hp... uprights to 
39”... radials to 34”... ultra- 
precision machines ... and 
portable and universal ma- 
chines. Ask for literature. 
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MAGHETHERMIC 


The AM Motor Generator Unit is a proven Vertical Design 
with new features to improve service life and maintenance. 


atom AMM 


FOR THE NEW IDEAS IN THE HEATING AND MELTING OF METALS BY INDUCTION 


HIGH FREQUENCY MOTOR GENERATOR SETS 


Another of the many products of AM for the heating and melting of metals by induction. 


GENERAL OFFICES 
P. 0. 80x 630 
Youngstown 1, Ohio 


”. , ss TRENTON DIVISION 
(nduction heating 90 Lower Fer Rood 
YOUNGSTOWN DIVISION 


/s our only business” (TN ola =\mal-laeslio 3990 Simon Rood 


Youngstown 1, Ohio 
CORPORATION AJAX MAGNETHERMIC, CANADA, LTD, 


Box 778 
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5 yoo r$...a lifetime of progress 


The Norton story begins in the dim past, farther back than 1885. But it was in that year 
that a group of forward looking industrialists founded the Norton Emery Wheel Company 
in Worcester, Massachusetts. 

Today, Norton Company looks forward with equal confidence to its continued growth 
under sound financing, progressive management and with loyal employees. And it looks back 
with pride upon 75 years of steady progress in developing and applying the world’s largest 
line of abrasives to meet the needs of industry. 





/t's your Norton Man's 
75th ANNIVERSARY, (oo 


robe op 


> eS 
as 
s “ at 





T o say that “it’s your Norton 
Man’s 75th Anniversary, too,” 
has nothing to do with his age. But it 
has a good deal to do with his quali- 
fications as your production consult- 
ant. For the experience of Norton 
Company — since its founding in 
1885 — is, in a very real sense, his 
own personal background. 

For example, your Norton Man’s 
thorough training at the Worcester 


using new, modern methods 
to manufacture resinoid bonded 
wheels, favorites among foundries 
and other users. Besides developing 
these and many other types of 
abrasive products, Norton has con- 
stantly improved grinding techniques 
throughout industry. 

Your Norton Man’s Heritage is 
this wealth of technical know-how 
gained by Norton in 75 years, backed 
by his own practical training and 








Plant is based on the Company’s 75 
years of developing the world’s largest 
line of abrasive products — including 
the widest range of grinding wheels, from mammoth pulp- 
stones to miniature mounted wheels; discs and segments; 
abrasives for polishing, lapping, tumbling and pressure 
blasting. 


Typical Norton Advancements 


Norton was first to introduce all three bond types of 
diamond wheels, and now uses man-made as well as 
mined diamonds to meet today’s broader needs . . . in- 
troduced NORBIDE® boron carbide, next to diamonds the 
hardest material ever made by man for commercial use 

. and the latest Norton advancement is the opening of 
another new five-acre plant, built for the sole purpose of 


field experience. As your Abrasive 
Engineer, this combined background 
qualifies him to give you expert advice on the selection 
and use of grinding wheels. He’ll su test runs of 
wheels in your plant and will give you every aid in bring- 
ing the lowest cost-per-piece to your production economy. 


Nation-Wide Deliveries and Service 


In the United States, Norton manufactures in 
Worcester, Mass., and Santa Clara, Cal. and maintains 
immense factory stocks plus warehouse stocks in five con- 
veniently located cities. Norton distributors in 283 cities 
keep their stocks fully adequate to the needs of their 
areas. For prompt deliveries, helpful service, and contact 
with your Norton Man, call your Norton distributor. 





WNORTONF 





ABRASIVES 


NORTON COMPANY - WORCESTER, MASS. 


District Offices: Atlanta * Chicago* + Cleveland* 


Indianapolis « 


New York Areo (Teterboro, NJ.) « 


* Detroit* + Hartford + Los Angeles Area (Huntington Park) 


Philadelphia* + Pittsburgh* «+ St. Louis 


*Worehouse Facilities and Stocks of this location 


BEHR-MANNING CO., Troy, N.Y. is a Division of Norton Company 


75 years of... 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + 


60 


Making better products. 


Electro-Chemicals 


. to make your products better 
— BEWR-MANNING DIVISION: Coated Abrasives + Sharpening Stones - Pressure-Sensitive Tapes 

















Use the A-L Steelector System 


The man on the right is using the new way. With the new 
Allegheny Ludlum STEELECTOR he can select tool steels 
virtually at a glance. Best of all, he knows that his first 
choice is in stock—available right when he wants it. No 
longer does he have to waste hours looking through hand- 
books and catalogs only to find that he has selected a brand 
that is unavailable . . . or entails expensive delays because he 
must wait for the mill to make it. 

With the STEELECTOR, picking the proper tool steel is 
an easy job. All you have to do is look at the STEELECTOR 
Card designed for the job at hand. There are STEELECTOR 
Cards covering general purpose tool steel applications, hot 
work applications, and high speed grades. A glance at the 
card compares the five basic tool steel properties—abrasion 
resistance, toughness, size stability, machinability, and red 
hardness—of each of the STEELECTOR tool steel grades. 

Bar graphs show how the steels compare so it’s simple to 
check the properties most important to you and pick the 
gtade with the combination of properties you need. The 


/ 
/ 


PROGRAM 
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three STEELECTOR Cards list grades that will suit 96 per- 
cent of all tool steel applications—as shown by an actual 
survey of the authoritative A-L Tool Steel Handbook. 

Backing up the STEELECTOR Cards are Data Stock Lists 
for every grade. They list the complete necessary range of 
sizes and shapes available and typical applications. They also 
include heat treating and other data to assure you that you 
have made the proper selection. 

You can put full confidence in STEELECTOR grades be- 
cause they have been selected from the complete line of 
A-L Tool Steels and are made under the rigid quality control 
standards common to all A-L products. 

To take the guesswork out of tool steel selection, ask your 
Allegheny Ludlum sales representative for your copy of a 
colorful STEELECTOR Bulletin that contains all three 
STEELECTOR Cards, describes the tool steels, and explains 
the Data Stock Lists, or write: Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. AM.9-1, 


is 
’ ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 


2082 
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Mobil Program produces $20,099 


K&T's automated Milwaukee-Matic is a specialized, 
high-precision tape-controlled multi-purpose machine 
tool. Mobil-recommended procedures for preventing 
fouling of vital hydraulic servo-valves during initial 
start-up have greatly simplified field preventive main- 


tenance flushing operations. Savings to date: $11,515. 
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savings for Kearney & Trecker 


Reduces oil costs . . . promotes effective PM procedures... produces 
production economies in building of KaT special tape-controlled machinery 


Kearney & Trecker is a major producer of nu- 
merically controlled precision machines, includ- 
ing skin mills, profilers—and the exciting new 
Milwaukee-Matic, a tape-controlled machine 
tool which can automatically perform a wide 
variety of complex machining operations on a 
given workpiece with a single setup. 

Long a subscriber to the Mobil approach to 
Correct Lubrication, K&T has relied on a Mobil 
Program through the 7 years of operation of its 
Special Machinery Division plant. Close cooper- 


To assure clean hydraulic systems and correct opera- 
tion of servo-valves, K&T uses large quantities of 
hydraulic oil to test-operate its special machinery 
prior to shipment. Previous practice had been to 
discard all oils after a single use. At Mobil’s recom- 
mendation, these oils are now filtered and re-used 
for preliminary flushing operations. Savings to 
K&T: $4,631 in 1959. 


A Mobil-recommended preventive maintenance 
procedure for correct lubrication on this $300,000 
horizontal boring mill prevented a recurrence of a 
$2,550 repair bill previously caused by lack of 
lubrication. 
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ation and liaison between Mobil and K&T per- 
sonnel have resulted in a minimum of downtime, 
rock-bottom lubrication costs, and improved 
maintenance, manufacturing and production ef- 
ficiencies. Dollar savings at K&T to date total 
$20,099 . . . just one indication of the success of 
the Mobil Program. 

For information on how a Mobil Program 
might benefit you, call your Mobil Representa- 
tive or write: Mobil Oil Company, 150 East 42nd 
Street, New York 17, New York. 


In manufacturing Profilers, K&T planned to remove 
loose mill scale from hydraulic piping by disman- 
tling parts and pickling them. At Mobil’s recom- 
mendation, piping was left intact, and each unit 
was flushed with a specially formulated hydraulic 
oil. This dissoived binder material permitting effec- 
tive removal of dirt and scale—with resultant sav- 
ings of $3,953. 


When the mist lubricating unit in K&T’s Milwaukee- 
Matic produced a dense migrating oil fog, Mobil 
was asked for a solution. Next morning K&T had 
it. A special Mobil oil in the micro-fog unit elim- 
inated objectionable fog. 


Correct Lubrication 
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CALCULATED TO CUT COSTS 


Geometric progression sets the pattern for exactly duplicating CARD gages. 
To users this assures consistently better performance and longer service life. 
Add these benefits to your own production by specifying CARD gages. Your 
CARD Distributor has a full line of gages, taps, dies and screw plates. For 
helpful advice on how to select and use them, see your CARD technical man. 
S. W. CARD DIVISION, Mansfield, Mass. Card Warehouses: Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, New York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY) 


Serving you through the best distributors from coast to coast 
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GEOMETRIC PROGRESSION SYMBOLIZES PRECISE DUPLICATION 


CALCULATED TO CUT COSTS 


Every UNION cutting tool is duplicated with geometric precision, in each type 
and size. To your own plant this exact duplication of UNION inserted blade 
cutters brings most dependable performance, longest service life. Make sure 
you get these advantages. Specify UNION inserted blade cutters, drills, reamers, 
milling cutters, end mills, gear cutters, hobs, and carbide tools. Available na- 
tionally through UNION Distributors and stocked in UNION warehouses in 


Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York City, 
and San Francisco. 


UNION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 
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Turret Lathes . 


40 


JONES & LAMSON 


MACHINE TOOLS 


the man who needs 


F Wal-h maat-lotslial-miele) mes 
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Multiple Tool for a Fully Automatic 
Two-Dimensional Tracing Cycle 


The two-dimensional tracing slide on the 
new Jones & Lamson Model 30 Automatic 
Tracing Lathe provides a new opportunity for 
multiple tooling on tracing operations. In 
addition, this slide offers eight different trac- 
ing cycles for tool motion — each of which con- 
trols tool travel through a full 180° of motion. 

Automatic speed and feed changes during a 
cut allow for the proper cutting speeds on 
varying diameters, resulting in longer tool 
life, better cycle time, and desired surface 
finish. For Example: The illustration above 


shows the machine as it is tooled up for one of 


a variety of sizes of gear blanks. Three tools 
on the tracing slide machine the various sur- 
faces of the blank in one completely automatic 
cycle. Tool ‘‘A”’ approaches the work first. It 
chamfers and turns the O.D. At the end of the 


turn, tool ‘‘C”’ is in position to chamfer and 


Automatic Lathes . Tape Controlled Machines 
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Thread & Form Grinders . 


face the contour of the hub. As this is com- 
pleted, tool ‘‘B”’ faces the piece, contours the 
large radius at the flange and faces the flat 
surface at the face of the gear blank O.D. 
Automatic speed and feed changes may occur 
as each tool is engaged. 

Multiple tooling of tracing operations not 
only shortens tracing cycles, but also offers 
the opportunity for proper tool geometry for 
each particular phase of the operation. Set-up 
from one job to another is accomplished in a 
matter of minutes by graduated dog rings on 
the conveniently located control drum. 

You can see this machine in operation at the 
NMTBA Exposition, Booth #839, in Chicago. 
Or you can get detailed information now by 
writing for Catalog No. LO-6011. Jones & 
Lamson Machine Company, 502 Clinton 
Street, Springfield, Vermont. 


Optical Comparators . 
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Thread Tools 


cus S THRLUMARK 


IDENTIFIES PRODUCTS MADE 


OF MODERN RELIABLE STEELS 


Use This Mark On Your Products 


---Look For It When You Buy 


WYCKOFF STEEL COMPANY 
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Production doubled- 
and then some! 

Cwcoot $2 can help you reach new production hi 

just as it did in this spectacular instance, Its consiste 


success has made 500) 
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OF ALL METAL CUTTING JOBS 


Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate — The pink fluid which covers 85% of all metal cutting jobs. 
CIMPERIAL ° — Newest in the famous, industry-proven line of Cimcoo.® Cutting Fluids. 
CIMPLUS — The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 


ALSO — CIMCOOL Tapping Compound — CIMCOOL Bactericide — CIMCOOL Machine Cleaner. 





For full information on the complete family of Cimcoot Cutting Fluids, call your 
Cimcooc Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 


Trade Marks Reg. U. S. Pat. Off. 
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ACCURACY 
ACCURACY 


ACCURACY 


ACCURACY 


HARDINGE has specialized in the manufacture of collets since 1890. 
HARDINGE today stocks collets in sixteen principal cities in the United States and Canada. 
Ask for descriptive bulletins. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Cellet stocks ore available in Ationta, Elmira, Portiand, Boston, Hartford, New York, Philadelphia, Oakland, Seattle, Dayton, Detroit, Chicago, 
St. Louis, Minneapolis, Los Angeles, Springfield, N. J., and Toronto, Canada. 
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Short-bore production honing 

finally gets its own machine tools—sturdy 
Natco/Jes-Cal mechanical honing 
machines built to maintain honing 
tolerances under continuous 

production conditions. 


NEW 


Natco Heavy Duty 
Production 
Honing Machines 


Pinion gears, connecting rods, rocker arms, compressor 
components—Natco/Jes-Cal mechanical honing machines 
have been developed for better honing of just such parts 
as these. 

These new machines are designed to use production- 
proven Jes-Cal honing tools with the exclusive, automatic, 
plug-gage method of size control. Add the sturdiness and 
tolerance-holding stability of Natco machine design and 
you know why these are machines to end your production 


honing problems. 


They will hone any bore from %” to 3” in length and 
up to 3” in diameter. Rotational speeds of 200 to 800 rpm 
and reciprocation from 60 to 240 strokes per minute are 
fixed by pick-off gears. Stroke length up to 3” is adjustable 
in desired increments. 

Use them singly or as multiple heads on a common 
base. Integrate them into your transfer line—they are fully 
compatible with Natco drilling, tapping, boring, and milling 
machines. For more facts call your Natco or Jes-Cal 


representative. Write for Bulletin 200. 


The National Automatic Tool Company, Inc., Richmond, Indiana 


Natco/Jes-Cal mechanical 
honing machines can be set 
up singly or in batteries on 

a common base. They are 
easily integrated into a Natco 
fully automatic transfer line. 





Is your honing problem— 

or something like it—in 

this collection? These are 
typical jobs honed at high 
production rates on the new 
all-mechanical Natco/Jes-Cal 
honing machine. 
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a message to owners of 


MARVEL HACK SAW MACHINES 


If you are the owner of a MarveL Hack Saw Machine, check the name on the blades being 


used in it. If they are not MARVEL Blades, the chances are very good that you are not get- 


ting all the cutting-off speed, accuracy, and economy you paid for when you bought a 


MARVEL Saw. GPP consis this fact. The hack saw blade is the cutting tool that actually 


does the cutting job. If the machine is expected to deliver its full efficiency, the blade must 
possess a ruggedness comparable to that of the machine. (S Isn’t it logical, then, 
that the blades you use be as carefully selected as the machine itself? Here is another fact: 
The Marve. High-Speed-Edge Hack Saw Blade was designed specifically to withstand 
the heavy feed pressures and high cutting speeds your MAarveLt Hack Saw can deliver. 
GPP oni MARVEL UNBREAKABLE Hack Saw Blades can be safely tensioned taut enough 
to provide the maximum rigidity of the cutting tool necessary for accurate cutting-off; and at 

the same time, protect both the operator from 

injury and the machine from damage that so 


frequently occurs with “breakable” blades. 


Why not be certain your MARVEL saw is delivering the high performance 
you had originally purchased, by using the only blade capable of utiliz- 
ing the power and accuracy built into the machine? MARVEL Hack Saw 
Machines and MARVEL High-Speed-Edge Blades are an unbeatable com- 
bination. MARVEL High-Speed-Edge Hack Saw Blades are stocked and 
sold by leading Industrial Distributors everywhere. 


ARMSTRONG-BLUM MFG. CO. 


Better Machi -Better Blades 
5700 Bloomingdale Avenue * Chicago, Illinois eras 
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NEW MACHINE TOOL RELAY 
cuts panel a 











new machine tool relay 
cuts panel space 50%, 
reduces installed cost over 20% 
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Here’s the new Westinghouse relay that cuts the control panel space requirements as 
much as 50%. Specifically designed for use on automated machine tools, this relay is 
smaller than any other similar unit available. Relays can be butted against each other 
in banks. What's more, both 4 and 8 pole frames have the same mounting dimensions, 
occupy the same panel area, and can be mounted adjacent to each other without addi- 
tional electrical clearances. ™ Wiring a panel is easier, too. Relay terminals are all readily 
front accessible. Each of these clamp type connections has a wire stop . . . installation 
is faster and costs less. You actually save more than 20% over outdated relays. # This 
new relay has load rating of 6 amps, 300 volts a-c—found by experience to be ideal for 
most of the machine tools now being designed. # Want more information? Contact your 
nearest Westinghouse representative or write: Westinghouse Electric Corporation, 
Standard Control Division, Beaver, Pa. Remember: You can be sure if it’s Westinghouse. 


See this relay in act : t the tions Ens vy in. Chicas September 6 through 16, 


Clamp type terminals are front 
accessible and will accept 414 
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MORSE MAKES MILLIONS FOR PHILCO 


... millions of tiny holes—precision-drilled by rugged, 
long-life Morse “Electrolized” Tools for Philco’s 
fabulous Transac. 


It’s the world’s first large-scale all-transistor computer — Philco’s 
new Transac S-2000. Among its components: 18,000 printed circuit 
cards of epoxy resin glass fiber—highly abrasive, excessively wearing 
on the tools that have to drill hundreds of tight-tolerance holes in 
each card. 


Philco uses the tools that are armored for rugged action: Morse 
“Electrolized” drills. More durable than high speed steel . . . more 
flexible than carbide . . . savers on down-time, replacement. 


Morse will help you, too. Tell your cutting tool problem to your 
Morse-Franchised Distributor. He’s the man with the answers. 


MOE? EG 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 


BRO 


Morse means more production ... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 
“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”. 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 


S wae eee 


A Division of VAN NORMAN INDUSTRIES, INC, 
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Reduce costs of... 
Maintenance 


mn SINGER 


NUMERICAL CONTROL 


oe a a ee 
PF SIGN 


Because of the simplicity of modular design, all components 

within the Singer Numerical Control can be quickly and easily 

removed, replaced or modified. 

Modular design is not the only outstanding feature of Singer 

Numerical Control. The high degree of accuracy is made possible 

by a division of the measuring section and the motor drive within 

the system. Accuracy of + .001 inches on a work table with as 

much as 40 inches motion is another... increased accuracies 

up to + .0002 inches are available with further refinement of the 

system, where compatible with the machine tool. 

Singer Numerical Control Modular Design represents the most = 7 
straight-forward approach to point-to-point positioning yet Module Rack (left) 
conceived. It offers the simplicity, reliability and economy a ee brety ei ew 
necessary for the efficient operation of machinery. sntieaih to Reena aiid then Geille Commeas Ganauian 


You are invited to visit the demonstration room at Diehl Manu- Separate modules are easily accessible and the 
facturing Company’s Finderne, New Jersey plant to see the entire Module Rack may be rolled out from the 
Console on the self-contained tracks. Two types 


Singer Numerical Control in operation and to examine actual of Comschs Coblect- axe qouieiin. Gn il 
production records. Write for the Singer Numerical Control NEMA 1 Cabinet (at operator’s hand above) and 
Brochure. NEMA 12 Cabinet (to right of Module Rack). 


tA Trademark of THE DIEHL MANUFACTURING COMPANY 
*A Trademark of THE SINGER MANUFACTURING COMPANY 


piel ' DIEHL MANUFACTURING COMPANY 





SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Somerville, New Jersey 2361 
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BAY STATE'S NEW 


“KOOLIE HAT” 


are easier, safer and 





This new wheel shape removes one of the prime causes of accidents in portable grinding 
and blending, by cutting operator-fatigue. It increases cutting speed, too. Triple-layer, 
resin-bonded fiberglass construction gives Bay State’s new ‘‘KOOLIE HAT” wheels 
extra strength, durability and a controlled contact area so important to portable 
snagging wheel users. 


e Easier Operation 

‘‘Koolie Hat’’ wheel is held at 
4° to 5° angle to the horizontal 
instead of 25° to 30°. . . re- 
quires less pressure to hold 
grinder steady . . . virtually 
eliminates jitter and bounce, 
due to extended peripheral con- 
tact. Operator grinds in relaxed 
position with both arms ex- 
tended about equally... fatigue 


drops . . . accident rate goes 
down. . . production climbs. 
e Extra Safety 


‘‘Koolie Hat’’ shape ensures 
uniform wear of alli three layers 
of abrasive at once... even 
when wheel is held flat for 
smoothing and cleaning. This 
eliminates danger that results 
when conventional disc-wheels 
wear thin over entire surface 
(see diagram). Prevention of 
heat build-up also reduces dan- 
ger of breakage due to heat 
cracks. 


e More Uniform Speed 
New ‘‘Koolie Hat’’ shape pro- 
vides a narrow, radial contact 
surface between wheel and 
work. This means that wheel 
speeds stay high, ensures fast, 
efficient removal of metal and 
prevents heat build-up. 





These remarkable new wheels dre available in two sizes: 7” x 4“ and 9” x 4". Your Bay State 
distributor or direct representative is ready now to demonstrate on your work, at your plant, 
Write today. 


BAY STATE © 
ABRASIVES 


(> Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 





American Machinist /Metalworking Monufacturing + September 5, 1960 CIRCLE 202 READER SERVICE CARD 


53 








Metallurgical Memo from General Electric 


GENERAL ELECTRIC DF ba O NED 


ANNOUNCES 


HAND HONING 


Hand-honing is inaccurate, time-con- 
suming —often results in premature chip- 
ping and breaking. 


45° MACHINE CHAMFER 


Chamfered, or ground-flat, edges are 
geometrically weaker than a radius and 
are more easily chipped or broken. 


UNHONED EDGES 


Unhoned or as-ground inserts show 
rough edges—result in unpredictable 
tool life due to chipping. 
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Now you get more 
predictable tool life... 
lower cost per cutting edge 
...no hand-honing cost! 








Pre-honed inserts with 
uniform, precise honed 
edges offer top strength; 
improve tool life pre- 
dictability. 


Additional savings result 
through the elimination 
) of costly and often in- 
*\ accurate hand-honing Because chipping and 
methods. breaking are minimized, 
pre-honed Carboloy in- 
serts result in lower aver- 
age cost per cutting edge. 








TOPS IN TOOLING QUALITY 


From the research and quality-control facilities of the Metal- 
lurgical Products Department of General Electric comes the 
outstanding quality tooling line in the metalworking industry. 
The new Carboloy pre-honed inserts, as well as the complete line 
of Carboloy toolholders, inserts, insert seats, convertible seats, 
and brazed tooling, are designed to meet every tooling need 
efficiently and economically. 
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CARBOLOY. INSERTS 


Delivered ready-to-use ... honed to a precise radius ... promise 
BETTER PROFITS THROUGH BETTER TOOLING 


Now General Electric Carboloy inserts are pre- 
honed at the factory! Here’s what it means to you: 


1. An insert with edges honed to precise radii 
gives the strongest geometric shape to with- 
stand cutting pressures. This reduces the chance 
of chipping—increases the predictability of tool 
life. Hand honing cannot achieve precise radii— 
G-E pre-honing can . . . and does! 

2. Since chipping is minimized, fewer cutting 
edges are wasted. The result is lower cost per 
cutting edge. 

3. Since inserts come pre-honed and ready-to- 
use, the labor cost and inaccuracies of hand 
honing are eliminated. This more than offsets 
the additional charge for pre-honing. 


4. Pre-honed Carboloy cemented carbide in- 
serts have standard edge radii honed to a greater 
or lesser degree, depending on the job to be 
done. You'll know the honing is right! 


Ask your Authorized Carboloy Distributor 
about pre-honed Carboloy inserts, convertible 
seats, toolholders, and brazed tools. Or, write 


directly to: Metallurgical Products Department 
of General Electric Company, 11149 E. 8 Mile 


Blvd., Detroit 32, Michigan. 


Shown here, both under magnification and graphi- 
cally, is an edge of the new Carboloy pre-honed 
insert. Radius is geometrically ideal to minimize 
chipping, extend tool life many times. 


CARBOLOY. 


CEMENTED caRBioes 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES ¢ MAN-MADE DIAMONDS © MAGNETIC MATERIALS © THERMISTORS © THYRITE® © VACUUM-MELTED ALLOYS 
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ooo CILIS/AIN 


When laboratory people talk of an ‘‘abso- 





lutely sterile environment’’ they mean 
just that. Only Stainless Steel can help 
make it that way. In this germ-free sys- 
tem, spot-welded Stainless Steel with 
molded silicone-rubber gaskets helps 
maintain a sterile environment for breed- 
ing germ-free animals. The apparatus is 
used to study infectious diseases, im- 
munochemistry and cancer. Stainless 
Steel is easily cleaned because its 
smooth, pocket-free surface can’t har- 


bor contamination. 


DIRTY... 


Few things are dirtier than wet coal fine 
And corrosive. The combination of moi: 
ture and sulfur eats away most materia!s 
in nothing flat. Not Stainless Steel. Stain- 
less has exceptional corrosion resistance 
to anything that can happen in coal or 
ore processing. Screens, chutes and 
other handling equipment are easily fab 
ricated from Stainless Steel. Stainless 
even has what they call ‘‘slideability’’; 
its smooth surface prevents build-up and 
clogging. And it lasts up to 10 times 
longer than other materials. 


(iss) Stainless Steels do more—cost less in the long run. 





This mark tells you a product is made of modern, dependable Stee! 


...and in between 


No material can match Stainless Steel’s versatility. Stain- 
less Steel offers designers and fabricators a unique com- 
bination of properties: superior strength, extraordinary 
corrosion resistance to an enormous variety of reagents, 
outstanding high temperature properties, and excellent 
appearance. It is easily fabricated and, because Stainless 
Stee! lasts longer, actually costs less in the long run. If 
you have a selection or delivery problem, ask your USS 


representative or nearest steel service center. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
American Stee! & Wire — Cleveland 

National Tube — Pittsburgh 

Columbia-Geneva Steei — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Steei Export Company 


United States Steel 
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economical, too! 
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How much money can a Bliss-Derota Press save you? 


Ei RIVA 


OZ 


— 


Wak 
LiF eo FZ 
EPivV OG DR 


The practical new way to handle small parts, long and short runs 


Producing a variety of tiny parts can be an expen- 
sive proposition. To keep tooling costs down and 
production lines humming, it will pay you to install 
a new Bliss-Derota multiple-ram press. In fact, the 
low cost of both the press and tooling makes it an 
attractive buy for all small-parts work—long run 
or short. 

Because of its sequence of operations, the new 
Bliss-Derota press has unique features. A blank is 
produced from strip and pushed through a die 
into a transfer nest. Here, all holes and lances are 
pierced or cut. Thus, the need for pilot holes is 
eliminated and the production of precision parts is 
not dependent on accurate feeding. The blank is 


then transferred to the next station where multi- 

ple rams finish the forming. Because of this single 

transfer, maintaining close tolerances is relatively 

easy. This system eliminates most problems en- 

countered in progressive-die and other conven- 
tional methods of operation. 

Whether you're plagued by high tooling costs 

-——~ or plan to produce parts for your own 

use, check into the new Bliss-Derota. 

Available in 3- and 9-ton models, 

complete with dies, it’s the most eco- 

nomical small-parts press you can 

install. Write today for fact-filled 


brochure shown at left. F-40 


BLISS is more than a name—it’s a guarantee a MmI-PE * 


E.W. BLISS COMPANY: Canton, Ohio 


Foreign Subsidiaries: E. W. Bliss (Canada) Ltd., E.W. Bliss (England) Ltd. 
E. W. Bliss Co. (Paris) France, E. W. Bliss-Henschel G.M.B.H., Disseldorf, “est Germany 


aff eh 


SINCE 1857 


Booth No 1325 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CONTAINER MACHINERY + CONTRACT MFG. + PUBLIC SAFETY 
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END MILL TIPS 
YOU CAN USE 


IMPROPER SPEEDS, FEEDS 
RESULT 

IN 

THIS... 


a 


Improper speeds or feeds as 
well a failure to use adequate 
cooling methods lead to rapid, 
excessive wear on end mills. If 
end mill users would observe 
good cutting tool practices on 
these problems they could cut 
their tool costs and obtain better 
overall performance. Follow 
chart below. 


SPEED AND FEED CHART (SFM) 

Material Speed 
Aluminum and 

Magnesium 400-600 
Brass 200-500 
lron— Cast 

and Malleable 90-100 
Steel— Cast, Soft Alloy 70-80 
Steel— Hard Alloy 30-50 
Steel — Stainless 50-80 























Feeds vary with diameter . . . from 
0002" to .0005” smal! sizes to .003” 
up in larger sizes — per RPM. 


CUTTING FLUIDS 


You will get a better finish to 
your work and far more mileage 
from End Mills if you achieve 
the best possible use of coolants. 
No brief statememt can cover 
all situations, but best general 
advice is to use multiple streams 
—one on leading side of tool— 
one on back. Keep the flow 
heavy and steady. 


GOT A PROBLEM? 


Arrange a consultation with a 
Chicago-Latrobe Service Engi- 
neer. His experience can lead 
to a quick solution of your 
problem. Also — request com- 
prehensive End Mill Speed and 
Feed Chart. 


American Machinist/Metalworking Manufacturing + September 5, 1960 


ASK YOUR 


DISTRIBUTOR f\) j 
\ i 


( 


FOR... 


DRILLS * REAMERS ¢« END MILLS 
COUNTERSINKS « COUNTERBORES 
CARBIDE TOOLS ¢« SPECIAL TOOLS and 


“LO-TORK" CHIP BREAKER DRILLS 


Write Chicago-Latrobe or call your distributor 
for CATALOG No. 60 Sixty-eight pages of illustrated 


listings and specifications—including prices. 


CHICAGO-LATROBE 


416 West Ontario Street Chicago 10, Illinois 
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Basically mechanical... 


reduces complex 


electronics. Positive control by direct actuation 


(no feedback). All controls fully integrated 


with the machine. So practical it needs no 


provision for manual operation. 


Barber-Colman’'s New Tape-Controlled Lathe 





Understands two languages: 
.. » digital data and cost 


Now, you can gain all practical ad- 
vantages of numerical control in a 
Barber-Colman precision lathe that 
greatly reduces complexity and equip- 
ment cost while retaining the ability 
to turn tapers and form simple radii. 


Here is a fresh new approach to 
numerical control one that re 
moves any fear of systems incompati- 
bility and leapfrogs into tomorrow's 
practicalities of low-cost operation 
and maintenance. 


Now, you can sit in the driver's seat 

- relieve operating personnel of size 
control responsibility and set produc- 
tion rates on 90% of your routine 
jobs fitting a 16” swing lathe. The 
new lape-r-guide handles all stop- 
start, positioning, speed adjustment 
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and feed change functions auto- 
matically from a simple 8-channe! 
binary code tape. It will hold close 
tolerances on diameter and length 
machine all practical tapers without 
“hunting, cut chamfers without spe- 
cial tools, cutoff and bore or machine 
at 90° to the work axis—all on a 
high-performance, precision lathe that 
has the simplified version of numerical 
-ontro! built-in. 


The reader is part of the headstock 
Controls are housed in the electrica 
panel on the back. 

The big difference in Tape-r-guide i 
emphasis on simple and direct me- 
chanical actuation. For example, con 
pound differentials accurately cor 
trol tapers. Relative speeds of the 
carriage and cross slide, controlled 
through mechanical clutches in gear 
trains, give you true angular too! 





12345678 


Simple coding .. . there are only six 
types of commands, and only one 
row is needed to give a complete 
“axis’’ command. The channeis 
numbered one through five control 
rates, while the last three channeis 
identify the command. 


American Machinist/Metalworking Manufacturing + September 5, 1960 








paths. There’s no sensing and cor- 
of errors as with a servo 
no complex electronics or 
storage. An electrical signal 
the tape reader initiates the 
mechanical cycle. Cycle then estab- 
lishes feed rate, spindle speed, and 
direction... as well as any auxiliary 
functions. 
The tape-coding system is simple. Only 
one row is needed on the tape for a 
complete axis command. Thus, only a 
few rows are required for each com- 
plete command sequence. 
As an incremental system, coding is 
started from the first operation of the 
tool rather than from an absolute 
zero point. The over-all accuracy of 
the machine is limited only by the 
system resolution capability . ... plus 
or minus .001” on diameter and length. 
The lathe itself is the largest machine 








of its type on the market, produces 
super finishes and precision toler- 
ances — fast. It has large swing 
capacities (16” and 20”), infinitely 
variable spindle speeds to 1200 rpm, 
rapid traverse of the cross slide and 
carriage, rugged frame castings made 
of dense Meehanite metal. All setup 
and operating controls are central- 
ized on the headstock panel, adjacent 


to the tape reader. 
Yr 


Four dials for preselecting spindle 
speeds are actuated by tape com- 
mands at the proper time in the cycle. 
Another selector puts the machine 
into single-cycle operation for setup 
or fully automatic cycling. 


Ask your Barber-Colman representa- 
tive about the low cost of this basical- 
ly mechanical, fully integrated, high- 
speed, numerically controlled lathe. 
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See the tape-controlied lathe turn- 
ing tapers, too, in Booth 923 at the 
Exhibition. Qualified engineers will 
be on hand to answer questions. 


LT 


Barber-Coiman Company 


BARBER 
COLMAN 


® 
91 Loomis Street, Rockford, Iilinois 
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Williams-White 250-ton Hydraulic Bulidozer forming circle ring for Austin-Western power grader. 


Austin-Western throws a perfect curve 
with a 250-ton W-W “arm” 


Job: Form a perfect circle from a 184” up with Austin-Western tooling skill to get 
long hot rolled angle stock, 6” x 8” x 144”. a big job done fast and easily. For details 
A ring forming die in a 250-ton Williams- on Williame-White Hydraulic Bulldosers 
White Hydraulic Bulldozer puts the curve 50 to 500 tons, write for free Bulletin 73. 
into this heavy workpiece as it comes cherry 

red from a nearby furnace. A simple hand 

control provides precision ram movement. 

Austin-Western Division of Baldwin-Lima- 

Hamilton Corporation is using the Williams- 

White Hydraulic Bulldozer to make 62” 

O. D. circle rings for its famous line of 

power graders. 


Williams-White strength and design team 


WILLIAMS -WHITE & co 600 Third Avenue, Moline, II! 


the measure of Performance Reliability for more than a century 


STS 


&N . 
omy Ps qt) ><> I : 
fem, FH SE ach SE 


BULLDOZERS @ PRESSES @ SHEARS @ BENDERS @ PUNCHES @ HAMMERS 
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NEW FROM FAIR STREET - HOME OF MICROBORE 


Microbore adjustable tooling! 


with Kendex throw-away inserts! 


Clamp-On Type 
Available in sizes 10, 15, 20. 


Accuracy! Economy! You get the best of both. Microbore, the single point cutting 
tool with Micrometer vernier adjustment becomes the tool holder—rigid, 
adjustable to precise accuracies in seconds. Kendex mechanically held 
throw-away inserts do the cutting. Triangular shaped, the inserts can be indexed 
from tip to tip. When expended, the insert is thrown away. Replacement is 
simple, costs far less than re-grinding. Inserts are held in place 

by screw-on button or clamp for fast indexing or removal. 

Available in sizes 3, 5, 7, 10, 15 and 20. Write for complete information on 
Microbore tooling with Kendex throw-away inserts, 

the latest development in Microbore—the complete tooling system. 


DeViies > Microsore System §¥ 


DEVLIEG MICROBORE e DIVISION OF DEVLIEG MACHINE COMPANY 


Fair Street - Royal Oak, Michiga 
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here’s the one 


SOLUBLE 
CUTTING 
LUBRICANT 
that WON'T 
GO RANCID 


and it’s backed by an UNQUALIFIED GUARANTEE 


We absolutely GUARANTEE that MACCO 472 MPA will not turn rancid under any circum- 
stances. We are the only manufacturer of soluble cutting lubricants who can make this 
Guarantee. 


rs MACCO 472 MPA 


Ideal for MACHINING ALL METALS ON ALL TYPES OF EQUIPMENT 


THERE’S NOTHING ELSE LIKE IT! 


Hard to believe? You bet! But, it’s a fact—backed by experience. 
One plant with hundreds of machines down 70 days, another 116 
days, still another for 6 months (names will be furnished on request) 
—all started up with the same MACCO 472 MPA solution that was in 
use when they shut down, and ABSOLUTELY NO TRACE OF RAN- 
CIDITY IN ANY MACHINE! 


With vacation shutdowns coming now is the time to make the change 
to MACCO 472 MPA. Save yourself a lot of headaches, and some 
hard earned maintenance dollars to boot. Write or Phone Today 
for a Macco engineer. He'll give you facts, and make it possible for 
you to prove for yourself why MACCO 472 MPA is today’s No. 1 
soluble cutting lubricant in plant after plant. When vacation is over 
you'll start up with no worry . .. NO RANCIDITY! 


*An Exclusive Development 472 MPA is one more of many reasons why 
THE METALWORKING INDUSTRY LOOKS TO MACCO FOR LEADERSHIP 


MACCS 


PRODUCTS COMPANY 


9205 $. SANGAMON ST., CHICAGO 20, ILLINOIS 
PRESCOTT 9-0800 
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Here are thread and form ae 


that give you toolroom precision pilus a= production line speed, 


Plunge grind threads @umaegam long in a turn and a half Qs 
ur traverse grind long threads as fine as OO piteny i J 


And you have a choise of Crushtrue® wheel dressin 


(or multi-rib § fog oF single-rib eg diamond wheel- dressers) with 


manual or automatic ia 


dressing is ideal for grinding intricate profiles. 


Sheffield’s versatile standard Thread and Form 
Grinders (Model 101, illustrated, capacity 7” 
diameter x 12” long; Model 103, 7” diameter x 
24” long) are equally at home in the tool room 
making one of a kind precision threads, or in the 
production line plunge grinding thousands of 
threaded or profiled parts. 

Wheels may be diamond dressed . . . or Crush- 
true® dressed for these advantages: 

Greater production: wheel is sharper, grinds 
cooler. Faster stock removal: no dull flats, no 
burning, no loading up. Faster redressing: wheel 
is redressed in seconds. Highly accurate: toler- 
ances on width within .0002”, radii within .002”, 
straight sides within .003”. RMS finishes as low 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine 


as 8 microinch, grooves as narrow as .020”. 
Standard accessories and special loading, hold- 
ing, and ejection devices can be made available 
for specific high production jobs. 
May we send you TFG 1159 catalog on models 
101 and 103 and Bulletin CR 355 on the remark- 
able advantages of Crushtrue® grinding? 


AOE, oe 
The 7 eR 


ae FEIE 1 1, ad 


A subsidiary of the Bendix Corporation 


Corporation 
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crushing. Furthermore, Crushtrue 


Tools + Contract Mfg. 
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| Don't Need All T 


That’s right! Because product engineering has had no 
basis for standardization, you have to stock, make or 
buy replacement punches and dies for no less than a 
multitude of hole sizes. Die builders have had no 
practical standard punches and dies readily available 
at low cost. They have not been able to use the toler- 
ances allowed so that punch size specification was 
decided by rules of thumb. A.S.T.M.E. standards have 
gone a long way toward simplifying punch and die 
specification, but this still left great latitudes with 
respect to point sizes. 

Now, a revolutionary concept called Proven Usage 
Punch Sizes (P.U.P.S.) has been developed by Dayton 
Perforators, Inc. Proven Usage Punch Sizes simplify 
your specifications, your dies and your products, be- 
cause 8 out of 10 times they make all the holes you 
need! And, the most important point, Dayton’s 
P.U.P.S. are being shelf stocked from coast to coast. 








"Wottya Mean, 
hese Punches?” 


Write Dayton Perforators, today, for full details on 
how you can get low first cost and immediate punch 
replacement right off the shelf, improve production 
with quality tools, and cut replacement costs, down- 
time and inventory with Proven Usage Punch Sizes. 


oO 
° 


Dayton Perforators Inc. 


precision tools for production piercing 
PUNCHES 
INSERT DIES 7 


GUIDE BUSHINGS 
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1336 STANLEY AVENUE «+ DAYTON 4, OHIO 











Ralph Mazza, Foreman, Tool Grinding 
and Small Tool Department 


At AMF, the Cincinnati SPIROPOINT 


sharpens spiral pointdrills for 10 radials, 
60 sensitive drill presses and 20 multi- 


ple-spindle multiple head units, 


ysWael-) alot: tame ii-teolslial- mt. an) 
Brooklyn Works 


225s 
DRILLING 
COSTS : 


. 20% more holes per grind” 
“*. Hole size tolerances of .0015” to .002” on smaller 
diameters”’ 


“,.. More than 15% less downtime on our multiple- 
spindle drilling machines” 


“*,, . Less costly fixtures required”’ 


By using Cincinnati SPIROPOINT® Drill Sharpener to 
apply the new spiral point geometry to standard twist drills, 
AMF reduces drilling costs right across the board—in time, 
tools, materials, maintenance. 


Ask your Cincinnati Lathe and Tool Dealer about SPIROPOINT— or write to us direct. 


CINCINNATI LATHE AND TOOL CO. Cc 


3207 Disney Street, Cincinnati 9, Ohio 
“HYDRASHIFT” Lathes/‘‘CINCINNATI” Drilling Machines/“SPIROPOINT” Drill Sharpeners 
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Photos taken at Hoover Ball and Bearing Com- 
pany, Ann Arbor, Mich., show (left) parts going 
into heat treat furnace and (above) coming out 
of Quenchtex bath. 
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American Machinist/Metalworking Manufacturing - 


QUENCHTEX OILS GIVE UNIFORM 
HARDENING IN THE PIECE 


with improved grain structure... 
no darkening of metal...longer bath life... 


The proper choice of a quenching oil depends on the 
analysis of the steel being used and the hardness 
desired, among other factors. 

A properly chosen quench for any given steel should 
remove heat fast in the high temperature range, and 
at a lower rate as the temperature drops through the 
low ranges where the metal becomes brittle and sub- 
ject to stress. Because steels vary widely in analysis, 
Texaco offers three separate QUENCHTEX OILS— 
each with a different cooling curve. 

The differences in cooling rate between the three 
QUENCHTEX OILS are functions of their 
composition: 
® QUENCHTEX 500—a conventional or straight min- 
eral oil of low viscosity; 
® QUENCHTEX 510—a medium-speed oil blended 
with special additives; 
® QUENCHTEX 520—a high-speed oil blended from 
refined paraffin base crudes plus additives. 


GET THESE PROVED ADVANTAGES WITH 
QUENCHTEX OILS 


® Stability at recommended temperatures 


eee 
at 
= 


Chart shows cooling rates of several quenching 
media including QUENCHTEX 500, 510 and 520. 
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® High resistance to evaporation loss and chemical 
change which occur on contact with hot metals 


® Resistance to oxidation which causes contamina- 
tion, oil and metal discoloration, uneven hardening 


* Low drag-ovt and evaporation loss for longer oil 
life and greater economy 


® Compatibility with other quenching oils. You can 
begin using Quenchtex now—regardless of the oil 
now in your tanks. 


A Texaco Metalworking Specialist will be glad to 
take a sample of the oil you are now using for testing 
by Texaco’s Research Laboratory. A cooling curve 
will be run on the sample and the compatible 
QUENCHTEX OIL will be recommended for make- 
up. For further information contact the nearest of the 
more than 2.300 Texaco Distributing Plants or write: 
Dept. AM-S0. 


w 


Texaco Inc., 135 East 42nd Street, New York 
17, N. Y. 


TEXACO MARQUENCH FOR HOT OIL QUENCHING 


For products where full hardness combined with min- 
imum distortion is required—gears, ball and roller 
bearings, bearing races, etc.—hot oil quenching with 
MARQUENCH can help reduce the number of rejects, 
increase product load capacities, and in some cases 
permit closer tolerances before quenching. 


TEXACO 


Throughout the United States 
Canada + Latin America « West Africa 
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Throw those 
hioned collets away! 





; 
é 


Now you can afford to equip your 


® DELTA south send Jogan 


lathes with the world’s most modern 
collet chuck and its Rubber-Flex Collets 


70” *65° 


Model 50 Complete Set of 
Collet Chuck 10 Rubber-Flex Collets 
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You get a lot more for less! 


is a brand new nose type handwheel chuck 
is quicker to operate 
is easier to operate 
e is more accurate 
develops more torque 
increases lathe capacity 
mounts directly onto your spindle 
costs less... less...less... 


A lot more for a lot less... 


s79°° or aa 


for the chuck! 


65 


for the collets! 
($6.50 each) 


An entirely new series of ten Jacobs Rub- 


ber-Flex Collets has been developed along How one Rubber-Flex collet 


with the world’s most modern collet chuck. 


Rubber-Flex collets do more because: replaces seven split steel collets 

e Jaws are always parallel for 
greater accuracy... 
maximum runout .001”. 


e Extra long bearing surfaces 
Rave slrenger my. ATLAS « DELTA « LOGAN 


@ Only 10 collets chuck all bar 
sizes—%2”" to 1%6"”—.100” SHELDON « SOUTH ae 
... lathes 


range per collet. 


See your Jacobs industrial supply 
distributor. Let him prove these 

fantastic facts with a convincing 

demonstration at your desk! 

Call him today. te 


JACOBS MANUFACTURING COMPANY ¢ WEST HARTFORD, CONNECTICUT 


This is the chuck, 
these are the collets, 
for your... 
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how much 
abrasive belt life 
are you 








_ 
ae 
losing ? Pm 
“LOADING 


Eliminate loading and 
get increased beit life up to 
200%...in extreme 
cases, up to 500%. 


Fy 


STRIPPING PROBLEM SOLVED AT STOLPER STEEL PRODUCTS CORP. 


A substantiai increase in belt life and much faster stock removal 
rate was realized on a severe stock removal operation, 
chamfering heavy steel plate, when stripping was eliminated 

in this Company’s Menomonee Falls, Wis. plant. 


One of the three most common problem conditions in grinding 
and finishing with abrasive belts . . . Stripping, Loading 

and Glazing . .. can be reducing abrasive belt life on your 
application by as much as 500 per cent! 


Belt grinding is most efficient first, when the correct abrasive 
belt is used. The wrong belt can produce a problem 


. 
o ‘ : ie ty 
condition. Other causes can involve contact wheel, lubricant, 4 sg 
pressure, speed and many other factors. Often, the . 





solution is a simple one. 
Extensive research in CARBORUNDUM’s Coated Abrasives GLAZING 
Laboratories at Niagara Falls, New York has produced 

a wealth of valuable information on the causes and solution 

of abrasive belt problems. CAaRBORUNDUM'’s factory and 

distributor representatives have now been equipped 

with this new and exclusive information to help you improve 

abrasive belt life in your plant today. Ask your local 

CARBORUNDUM distributor or write to: 

Eliminate glazing 


A i ® and get belt life increases 
up to 150%. 


Coated Abrasives Division. THE CARBORUNDUM COMPANY. 
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Call your 
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distributor 








“The 
Reamer 
Specialists 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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to the ed ito rs 330 W 42nd St, New York 36, NY 


Interferometry Report 


Dear Sirs: 
Please quote price in quantities 
of 200 and 500 on reprints of your 
Special Report No. 490, “An Intro- 
duction to Interferometry” by 
Thomas J O’Donnell (AM/MM— 
June 13 ’60, p123). 
L J Kish 
Bridgeport, Conn 


Dear Sirs: 

... We have been trying to obtain 
soldering irons of this type and 
have been unable to find a source. 
We would appreciate your fur- 
nishing us with the names of 

manufacturers of these tools. 
H F Loring 
Atlanta, Ga 


Prices for the 24-page report are: 
50¢ each for 1 to 99 copies, 45¢ 
each for 100 to 249 copies, and 40¢ 
each for 250 or more. Our Reader 
Service Department will be glad 
to handle any orders—Ed. 


Fast Inspection Machine 


Dear Sirs: 
In your “Metalworking Report” 
column, I noted an article entitled 


SHOPMATES 


“Interferometric Inspection,” cov- 
ering a fast inspection method in- 
volving the use of interferometry 
(AM/MM—June 27 ’60, p3). 

I would certainly appreciate 
any additional information you 
may have concerning this prod- 
uct, its manufacture, and avail- 
ability. 

C W Dekol 
Chicago, Ill 


This inspection machine is made 
by Ferranti, Ltd, of Edinburgh, 
Scotland, but it is being marketed 
here by the Industrial Controls 
Section of The Bendix Corp, 21820 
Wyoming St, Detroit 37, Mich— 
Ed. 


Binary Numbers 


Dear Sirs: 
Allow me to congratulate you on 
your article on binary numbers 
(AM/MM—July 25 ’60, pll2). 
This article explains very con- 
cisely the binary system of nota- 
tion as related to the decimal sys- 
tem, a subject which can be quite 
confusing if not thoroughly ex- 
plained as you have done. 

I notice however, that in Table 
1, in the construction of the 
binary number, the value for 2* 


N. Jarvis 





WHEN YOU"RE TAKIN’ A CUT**: 


WHAT RE YOU AFRAID OF / 
ow LIKE THIS «~ WATCH ME Z 








HEY // THAT WAS ALL 
| WAS JUST 


TAKE A CUT} iaxin'it oot 7 


WORK THAN HE SPENDS MESSIN’ 


ITS GETTIN SO HE SPENDS 
MORE TIME MESSIN’ UP OUR 
oll uP HIS OWN f/f 


— 





owt Ry 
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UNIQUE NEW DRILL SHARPENER | 


| DUPLICATES ANY POINT GEOMETRY — SHARPENS, 
| RELIEVES AND THINS WITH MICROMETER ACCURACY | 


W.. cuss cums anus cunt semen comm comms ui seus agli ele ee ces eee an eee ee 


EXCLUSIVE FEATURES 





@ A precision machine with rigid 
cast iron frame and bearing 
bronze components. 


@ Point angle adjustment set from 
60° to 180° included angle. 


@ Lip relief adjustment from 0° to 
26°. 

@ Wheel slide and point thinning 
carrier micrometer adjusted. 


@ One collet chuck serves both 
sharpening and thinning positions. 


@ Only a few collets needed for all 
drill sizes. 


@ Special sandwich wheel for clean, 
dry grinding and thinning without 
burning. 


@ Two variable power microscope 
viewers plus sealed beam light 
for precise setting and inspection. 





LELAND-GIFFORD’s new Drill Point rates. You get longer drill life, cleaner, rounder, 


Master represents a completely new concept in a 
precision drill grinder. It is capable of producing 
or reproducing any desired point on any drill 
from #80 to .250” diameter. 

Drills sharpened and pointed on the Drill 
Point Master cut four clean chips — the sign of a 
perfectly sharpened drill. Drills start easily with- 
out walking, raise little or no burr, can be fed 
with less thrust pressure or at much higher feed 


straighter holes and more production in any 
material . . . and the Drill Point Master is often 
the only solution to drilling true holes in super 
alloys and exotic materials. 


At its moderate price, it will pay you to put a 
Drill Point Master beside every machine doing 
critical work — as well as in your toolroom. 
Write, wire or phone for an in-plant demon- 


' stration — or for complete information. 


LELAND-GIFFORD 


WORCESTER A, MASBSBACHUSETT S 


DRILL POINT MASTER DRILL GRINDER 


Visit Leland-Gifford BOOTH 631 « MACHINE TOOL EXPOSITION 
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(256) has been omitted, probably 
due to a typographical error. This 
does not affect the validity of the 
table, however, except in the 
breakdown of 594, the binary 
number fcr which should be 
1091010010 instead of 101010010. 

I am bringing this to your at- 
tention as this might be mislead- 
ing to those who are not well 
versed in the binary notation. 

H C Spenser, supervisor 
Services & Special Study Dept 
Communications Equipment Div 
Northern Electric Co 

Montreal, Que, Canada 


5 000 PIECES e 9 Reader Spenser is correct; the 
? } value for 2° was left out inad- 


vertently—Ed. 


per hour ge | 
j : | Resistance Soldering 


reading your article, “Resistance 
tools cut soldering time 75%” 


O66 "ly — | D-ar Sirs: 
oe : We were greatly interested in 


(AM/MM—June 13 '60, pl117). 


‘ This article describes a new im- 
proved resistance tool used by 


<9 OPERATION } 
pm Western Electric’s Hawthorne 


ae Z Works and was written by Robert 
4 2 saves time ; Heelan, product engineer. 
Will you please forward de- 
scriptive lit-ratur2 to give us a 
better idea of this new tool? 
LA Girard 
Montreal, Canada 


Unfortunately, we cannot main- 
tain a supply of descriptive litera- 
ture, but further details can be 
secured from the manufacturer: 
Luma Electric Equipment Co, P O 
Box 132, Toledo 1, Ohio—Ed. 


H ere is only one example of the versatility, speed and economy 
of Noblewest modern metal marking equipment. Model 523 is 
shown tooled for simultaneous marking and grooving of tubular (PERSONNEL |} 
electrical connectors at production speed up to 5000 pieces per 
hour. Gravity feed chute can be manually loaded or hopper fed mak- 
ing entire operation automatic. As with all Noblewest Roll Marking 
Machines, the marked inscription is permanently indented : 
lasts as long as the product itself. Whatever your marking problem 
it will pay you to consult with Noblewest. For comprehensive 
catalog, write the Noble & Westbrook Manufacturing Company 
17 Westbrook Street, East Hartford 8, Conn. a 








A few desirable territories open to qualified representatives 


*, 


MARK IT BEST r > 7 marxinc 
abst 4% % ’ , 


/ NUMBERING 


“Aren't we getting a little nosey? 
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CALENDAR 


National Machine Tool Builders 
Association—Machine Tool Ex- 
position, Sept. 6-16, Internation- 
al Amphitheatre, Chicago, III. 


Production Engineering Show, 
Sept 6-16, Navy Pier, Chicago, 
Il. 


Coliseum Machinery Show, Sept 
7-15, Chicago Coliseum, Chi- 
cago, Il. 


Society of Automotive Engineers 
—Farm, Construction, and In- 
dustrial Machinery Meeting, 
Sept 12-15, Milwaukee Audi- 
torium, Milwaukee, Wis. 


American Die Casting Institute— 
Annual Meeting, Sept 14-15, 
Edgewater Beach Hotel, Chi- 
cago, Ill. 


American Welding Society—Na- 
tional Fall Meeting, Sept 26-30, 
Penn Sheraton Hotel, Pitts- 
burgh, Pa. 


Instrument Society of America— 
Instrument-Automation Confer- 
ence & Exhibit, Sept 26-30, 
Coliseum, New York. NY. 


Pressed Metal Institute—Annual 
Meeting, Oct 10-14, Shawnee 
Inn, Shawnee on Delaware. Pa. 


Society of Automotive Engineers 
—National Aeronautic Meeting 
and Display, Oct 10-14, The 
Ambassador, Los Angeles, Calif. 


Industrial Management Society— 
Industrial Engineering and 
Management Clinic, Oct 13-14, 
Conrad Hilton Hotel, Chicago, 
Ill. 


National Safety Council—Nation- 
al Safety Congress, Oct. 17-21, 
Conrad Hilton Hotel, Chicago, 
Ill. 


American Society for Metals— 
National Metal Exposition and 
Congress, Oct 17-21, Trade and 
Convention Center, Philadel- 
phia, Pa. 


National Tool & Die Manufactur- 
ers Asscciation—Annual Con- 
vention, Oct 19-23, Leamington 
Hotel, Minneapolis, Minn. 


American Gear Manufacturers As- 
sociation—Semi-annual Meet- 
ing, Oct 24-26, Edgewater Beach 
Hotel, Chicago, II. 


Amercian Machinist Metalworking Manufacturing 


NEW MACHINES BY REED 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


HOLDEN, MASSACHUSETI U 
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SCOTCH 


BRAND 


TAPEnology . . . industry's newest cost-cutting tool N k (} T k : 


GET PERFECT PAINT JOBS EVERY TIME eRAus 


WITH DIE-CUT MASKS OF TAPE N k OTC 4 


BRAND 
Cover and protect parts with die-cut masks of ““Scortcn’”’ 


Branp High-Heat Masking Tapes during spraying and baking 
cycles. These economical die-cut masks, shaped to pattern of 
part, save masking time, labor, and materials—give positive 
placement for faster, neater finished work. 


“Scotcn” High-Heat Masking Tape’s excellent adhesive BRAND 


quality holds fast at bake temperatures up to 350°F —results in 
clean, sharp-line paint jobs every time—yet tape peels off easily 
when finished and leaves no residue. 

Die-cut shapes ef “Scorcn’’ Masking Tapes are readily 
available through your local ‘“Scorcn’’ BrRaNnp Tape printer- 


convertor. BRAND 


What's your problem? With die-cut masks your 3M representa- 
tive can help you solve not only painting problems but many 
others from machining to storage and shipment. Ask your nearest 
“Scotcn’”’ BrRanpD Tape Distributor or write: 3M Company, 900 


Bush Ave., St. Paul 6, Minnesota. 
BRAND 


When tape costs so /ittle, why take jess than *SCOTCH” Brand? 
scortcH A a ee = oO sv y — 
c2Poet: of fe awe nt OFF 16. CANADA: LOND en onr 
Mitanesora Viftuine ano > Bgnocsaisenens wae 2M 


«WHERE RESEARCH IS THE KEY TO E> 
BRAND 
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Over 20 standard models in the Gisholt Balancer 
line handle parts ranging from the small gyro 
motor (shown compared to a paper clip) to the 
massive gear shown in a Gisholt Floor-Type U 
Balancer. 


Accuarcy? You can measure vibration as small 
as .000002” on the small gyro motor using an 
HS Balancer, and vibration as small as .000025” 
with the large Type U Balancing Machines. 


ali sia, 


rotating parts 
from 1% oz. to 100,000 Ib. 


The Gisholt method is fast and simple ... 
eliminates guesswork . . . handles single parts 


or large production runs at lowest cost. 


Just load the work and apply rotation. Whether 
the part requires correction in one or two 
planes, the angle of unbalance is clearly indi- 
cated. The direct-reading amount meter shows 
how much material must be added or removed 
— in terms of the correction method most 


suitable for the work. 


Gisholt Balancers are easily equipped with 
integral correction equipment that permits 
combining location of angle, measuring of un- 
balance, correction and inspection in one han- 
dling. For full information, call your Gisholt 
Representative, or write for our Balancing 
Catalog 1109-C. 


| SGISHOLT 


me 


MACHINE COMPANY 


Madison 10, Wisconsin, U.S.A. 





Investigate Gisholt’s Extended 
Payment and Leasing Plans 





Turret Lathes « Automatic Lathes « Balancers ¢ Superfinishers « Threading 
Lathes e Factory-Rebuilt Machines with New-Machine Guarantee 
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J&L leaded steel bar stock was one of the major factors in 
lowering cost per piece in COMAPRO metalworking cost 
analysis project to develop optimum machining methods 
Project officials report consistently excellent machinability 





ti ditied 


Final COMAPRO tests prove... 


J&L leaded steel bars are a key factor 
in cutting production time 30% 


Excellent machinability of J&L Type A leaded 
cold finished bars has been proved by the widely 
recognized cooperative machining program con- 
ducted at Cone Automatic Machine Company, 
Inc., Windsor, Vt. 

COMAPRO’s final report covered a period of 
many months of tests on the machining of spark 
plug shells under scientific laboratory-controlled 
conditions. 

It highlights these important facts: 

1. Production time per machined unit was cut 
from 6.5 to 4.41 seconds—a reduction of 
approximately 30%. 


This Steeimark identifies 
products made of steel. 
Place this mark on your Steel a 


products. And look for it 
when you buy. 


2. The tools of the automatic bar machine de- 
mand a degree of uniform machinability in 
the bar stock which J&L Type A leaded 
steel consistently provided. 


3. The free machining quality of J&L leaded 
steel reduced tool changes. 


These results are typical of the benefits many 
companies have been getting with J&L free- 
machining steels. In actual production runs, 
the use of J&L’s Type A leaded steel has in- 
creased overall output rates 22%, reduced tool 
costs 50%, and has required less power than 
making similar parts of conventional steel. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 


> >. 
@. _ 


2:3 73 a3 273 
Pa Pet. bat 
Spark plug shelis were selected as typical 
machined parts for COMAPRO tests. Note 


superior finish of completed units produced 
from J&L 6" leaded hexagon bar stock. 





Where cold rolled steels originated in 1859 
































COMAPRO tests were run on this six-spindle 
Cone automatic bar machine which permits 
continuous end-to-end feed of bars from the 
reel into the machine. 


Six machining steps are required to produce 
the spark plug shell. Machining cycle time was 
cut 30%, due in large part to the fine machin- 
ability of J&L’s leaded steel. 


New two-unit feed mechanism developed by 
COMAPRO provides quieter operation, longer 
tool life, stock savings, closer tolerances and 
other important advantages. 


COMAPRO emphasizes well organized tool 
control; makes use of modern pre-set, quick- 
change type of holders, with gauges. Result: 
time for tool changes is greatly reduced. 





6 precision spindles by Avey. 


The reliability of the Avey 250 Turret-Dex matches 
the quality of the thousands of Avey drilling, tapping, 
and production machines which preceded it. It is 
available as either an automatic machine or numerically- 
controlled with rotary or two-axis positioning table. Pre- 
selected speeds, feeds, rapid advance, and tapping cycles. 
Automatic depth control for all spindles. 

All spindles may be skip indexed. Automatic turret 


Write for catalog 460 


“@ CIRCLE 230 READER SERVICE CARD 


clamping. Positive spindle location. Rigid one-piece 
spindles, mounted in “O” precision taper roller bearings. 
Capacity up to 1%” in steel. 

The Avey Turret-Dex makes it more clear than ever 
that, for your drilling requirements, “Avey makes the 
right one for Avey makes them all.” The Avey Division, 
Motch & Merryweather Machinery Co., Box 1264, 
Cincinnati 1, Ohio. 


OPERATING AT 
BOOTH 822 


MACHINE TOOL 
EXPOSITION 1960 


tas 
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@ sPoT NEw Ss... 


Within five years, Soviet Russia intends to have the “largest and youngest ma- 
chine tool population in the world.” The goal is a national inventory of 2,350,000 
machine tools by 1965—-60% of them less than 10 years old. For a full report on 
Russia’s machine building plans see page 109. 


Approximately $600 million will be spent by NASA in fiscal 1961 in accelerat- 
ing the space exploration program. Plans include the launching of 17 earth 
satellites and four lunar and interplanetary probes. Most of the R&D work and 
equipment will be provided by the aerospace industry. 


A ceramic that can be cast within 0.003 in., resists thermal shock, yet can be 
worked into almost any shape, has been developed by Avco Corp. Material is 
now being used in platens for brazing of stainless steel honeycomb. 


British small tool makers and users have agreed on proposals to reduce the num- 
ber of shank and square sizes for reamers, taps, and end mills, and to express 
shank diameters in decimals. The new standards will be aligned with one to be 
used throughout the Six and Seven blocs. These steps are consistent with the 
work of the International Organization for Standardization. 


Switzerland has offered to help set up a precision instruments laboratory in Del- 
hi, India. In addition to financial assistance, the offer includes the services of 
eight Swiss precision tool experts for a period of five to six years. In all, the 
offer amounts to about $1 million. 


Loewy-Hydropress management and engineering staff have moved to Eddystone, 
Penna, from New York, thus largely completing Baldwin-Lima-Hamilton’s con- 
solidation of its Hamilton, Eddystone, and Loewy-Hydropress divisions into its 
new Industrial Equipment Division. The trademarks of the former divisions 
will be retained. B-L-H now probably has country’s largest general-purpose ma- 
chining and metal fabricating shop. 


High-boron steels can be made workable by addition of aluminum, reports Had- 
fields Ltd of Sheffield, England. The aluminum makes it possible to produce work- 
able low-carbon steels containing as much as 4.5% boron. For 2% boron, maxi- 
mum aluminum content is 13%; for 4% boron, aluminum content must be held 
at 7.2% max. 


Hiller Aircraft Corp and The Electric Autolite Co have signed a contract to 
merge. Final approval of the action rests with the stockholders of both com- 
panies and will be sought in the next few months. 


New porcelain enamel for steel, based on the low-temperature glass-forming 
properties of lead, mature in the range of 1000-1100 F. This is well below the 
transformation temperature of steel, so warping, always a hazard in this type 
of finishing, is no longer a problem. 


Innocenti (Italy) will supply all the hydraulic presses for the new Yugoslavian 
plant being built for production of Fiat licensed automobiles. Press order is es- 
timated at more than $2.4 million dollars. 


A “Symposium for Steel Users” will be a feature of upcoming Metal Show 
(Oct 17-21, Philadelphia). Stainless steels, tool steels, and the joining of high- 
strength steels are the topics. The session on stainless will include discus- 
sions of what stainless is, what to expect of it, and a panel discussion of stain- 
less fabricating techniques. 
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ARO Is YouR ANSWER— 
Low cost &% tine | 
DRILL 3,000 per hour 


Set up any number of Aro Self-Feed Drills in 
single fixture, then drill up to 3,000 holes per hour 
automatically. Capacities from 7s" to’%”. . . speeds 
from 500 to 20,000 rpm . . . stroke lengths from %” to 
6’. Use any combination of types and speeds, mount 
drills in any position. 


TAP 2,400 per hour 


Combine your drilling and tapping operations in 
one fixture and eliminate costly handling. Aro Self-Feed 
Tappers have capacities up to \% ’’-20 in mild steel, or y¥ <i 
larger holes in softer materials. Speeds of 500, 900, ~ “ag 
1,450 and 2,700 rpm. Stroke lengths up to 1%”. Ac- 


cessories for precision depth. 


FASTEN 3,000 per hour 


Go automatic on your threaded-fastener operations 
with Aro Self-Feed Screwdrivers-Nutsetters. Standard 
range of speeds for the most commonly specified screw 
sizes. Uniform torque settings held within close limits. 
All models available with precision ball-type clutch. 



























































LET ARO TELL YOU HOW=— 


Without obligation, give us brief details of 
any drilling, tapping or fastening job which 








you would like to automate ... your blueprint 








would be helpful. We will send our recommen- 











dations or have a representative call on you. 

A typical installation... 

Aro’s automated top- 
making machine. 























® 
THE ARO EQUIPMENT CORPORATION, Bryan, Ohio 
ARO Aro of California, 3141 S. Grand Ave., Los Angeles 7, Calif. 
Wl Aro Equipment of Canada Ltd., Rexdale (Toronto), Ontario 
Offices in All Principal Cities 
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WASHINGTON... 


Volume of arms contracts rising... 


The rate of new military hardware contracting 
is now running heavier than is normal for the 
July-September quarter. Rough Defense De- 
partment estimates place the current volume 
of new orders for procurement and research and 
development at about 10% over last year’s rate. 


Reason for the current high level of contracting: 
The military services got a head start in award- 
ing new orders because of a speed-up in the 
Defense Department’s so-called ‘“apportion- 
ment” process. This is a joint Pentagon-Budget 
Bureau review of each service’s major spending 
programs made prior to the allocation of funds 
just appropriated by Congress. 


The speed-up comes abeut because Congress 
approved a defense appropriation at least 
a month earlier this year than usual. In ad- 
dition, the mechanics of the Pentagon’s ap- 
portionment process have been simplified. Po- 
litical motives are obviously involved. Penta- 
gon insiders say this is what happened prior 
to the 1956 presidential election to increase the 
volume of new defense business, and this is what 
they were expecting this year. 


Additional defense funds... 


There are signs that the rate of defense con- 
tracting will continue to climb even beyond the 
July-September quarter. First off, President 
Eisenhower has approved a reshuffling in de- 
fense spending plans which will result in almost 
$500 million worth of additional new orders. 


In addition, Washington anticipates a faster 
tempo of defense activity once a new admin- 
istration takes over in January. Both Nixon and 
Kennedy are virtually committed to boosting 
military expenditures. While it would take some 
time for the Pentagon to translate a new presi- 
dent’s defense policy changes into the new 
contract awards, the switch in atmosphere 
will presumably result in the speedier award 
of contracts already scheduled for the remain- 
ing months of fiscal 1961. 


Where the money goes... 


This is how the increased military hardware 
shopping list shapes up: 

e The Army gets $28.2 million extra, almost 
all of it to buy more M-60 diesel-powered medi- 
um tanks. Chrysler Corporation is now working 
on a $60-million contract to build the vehicles, 
is presumably in line to get the added orders. 


e The Navy gets an extra $163.9 million to 
construct two more Polaris subs and to produce 
the Lockheed-built missiles which go with the 
vessels. Anticipating the President’s decision, 
five shipbuilding orders (the original budget 
called for only three vessels) went out in 
July—to Electric Boat Division of General Dy- 
namics, Newport News Shipbuilding, and to 
two of the Navy’s own shipyards. About $100 
million more will be earmarked shortly to 
the Navy to start all-out development of a 
longer-ranged Polaris missile. Aerojet-General 
and Allegany Ballistics Laboratory, the pro- 
pulsion system builder and propellent supplier, 
respectively, will get the biggest share. 

e The Air Force gets $48.5 million extra to 
buy turbine-powered transport planes. Likeliest 
aircraft to be bought: Lockheed’s C-130E, a 
modified version of Boeing’s KC-135, or Cana- 
dair’s CL-44 turboprop. 


e Stockpiling of Pratt & Whitney engines and 
other B-52 bomber spare parts will be ac- 
celerated by $82.9 million to step up readiness 
for a continuous airborne bomber alert. 


© Development of North American Aviation’s 
Mach 3 B-70 will be hiked—the current $75- 
million budget for the year is increased by 
$100 million. But the policy is still to steer 
clear of all-out development of a complete 
weapon system. Development of the B-70’s 
combat subsystems, cancelled last year, will 
not be resumed under present plans. The extra 
funds, instead, will go for faster delivery of two 
stripped-down prototypes of the plane for flight 
tests. 


® Development of Lockheed’s Samos reconnais- 
sance satellite is allotted an extra $50 million. 
The funds will be used to buy additional satel- 
lite components—communications gear, high- 
resolution cameras, etc—for “back-up” use in 
testing. 


Defense buying policy... 


The Pentagon’s controversial military procure- 
ment policies are treated mildly by the Senate 
Armed Services Committee in a report on its 
recent widesweeping inquiry into the program. 
The Committee repeated the venerable congres- 
sional theme that more stress should be placed 
on formal advertised bidding. But it conceded 
that formal advertised bidding is impractical 
in many types of arms projects and that nego- 
tiated contracting does not necessarily bar price 
competition among potential suppliers. 
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NEW 
TOOL STEEL 
SERVICE 


reduces 
heat treating 
costs 


The man who heat treats many differ- can realize major " savings with 
ent tools Crucible’s new Tool Steel Service. 


He’ll operate his furnaces more effi- he’ll now be able to heat treat many He’ll know exactly how each grade 
ciently and profitably because more tools at one time. responds to heat treating. 


I eomilsle mest) male), 
this new Tool Steel 
Service can cut 
your heat treating 
costs, call ina 
CRUCIBLE 


Service Engineer. 


—so he’ll certainly get more consistent All by standardizing on a few basic 
results by employing time-tested tech- tool steel grades! 
niques. 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore « Boston « Buffalo « Caldwell, N. J. « Charlotte « Chicago « Cincinnati ¢ Cleveland ¢ Columbus « <, Saree © Dayton 

Denver « Detroit « Erie, Pa. « Grand Rapids « Houston « Indianapolis « Los Angeles * Miami « Milwaukee « Minneapolis « New Haven « New Y © Philadelphia 

Pittsburgh ¢ Portland, Ore. © Providence « Rockford Salt Lake City ¢ San Francisco « Seattle « Springfield, Mass. St. Louis « E. Syracuse « Ay © Toledo « Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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DETDEOL I... 


Output down for changeover ... 

Current car production is at its lowest level 
of the year now that Chevrolet is in the midst 
of the annual change-over to new model year 
production. Some 235,000 cars were assembled 
in the first three weeks of August, and close to 
15% of that total was devoted to 1961 models. 
This discloses an interesting statistic—that 
slightly over 54% of production in August’s 
third week was taken up by compacts, and over 
25,006 of those were from Buick and Dodge. 
Total figures up to the end of July show output 
totaled 5,780,263 on July 31, and this means that 
automakers had already passed the entire 
1959 model year production on that date. The 
industry turned out 5,568,046 units last year. 


Sales not bad... 

New car sales were lagging in the first ten days 
of August, according to Ward’s Automotive 
Reports. Cars retailed at a rate of 17,332 daily, 
which is actually the second highest level for 
that period since 1955. However, the ten-day 
period this year barely squeezed by the same 
period a year ago, which hit 17,268. 

1960 model inventories were reduced by some 
2,800 units in the ten days from July 31 to 
August 10, dropping from 1,062,800 to an even 
1,060,000. At least one prediction sets the 
inventory count at about three-quarters of a 
million by August 31. If true, this will be the 
first inventory count below a million since 
February. 

U S compacts continued to hold a firm grip 
on sales penetration with a 27.9% share of the 
155,990 new cars sold during the first ten days 
of August. This pushed compact registrations 
over the 1,200,000 mark for the model year. 
American Motors, with its Rambler, which 
claimed 6.7% of total industry sales at the 
beginning of the year and 7.3% at the end 
of July, believes again this year that the intro- 
duction of the new compacts will not cut in 
on its share of the market, but will be a 
stimulus to the entire compact field. There were 
fears last year—everyone except at American 
Motors—that the Big Three compacts would 
knock the props from under Rambler’s perch 
atop the small-car sales ladder. Rambler sales 
are now 21% ahead of last year, and an 
American Motors spokesman confidently predicts 
they will be 23% ahead of 1959 before the 
end of this year. A few years ago AMC President 
George Romney was saying that compacts 
would take 50% of the market before the end 


of the 1960s. Now, American Motors has refined 
that prediction to reach the 50% figure before 
the end of 1961. 


Introduction dates... 

The Automobile Manufacturers Association has 
begun preparing Detroit for the National Auto- 
mobile Show slated for October 15. By that 
date, all nameplates will have been introduced. 
The first of the new compacts introduced will 
be the Dodge Lancer. It hits the showrooms on 
September 25. The following day, the first of 
the GM B-O-P compacts will be shown when 
pictures of the Buick Special are released. The 
Oldsmobile F-85 makes its debut on October 2, 
and the daring Pontiac Tempest, September 29. 
Fifteen 1961 models will see the light of day 
for the first time in September, and the rest 
before October 11 when the Ambassador battles 
the World Series for attention. All compacts 
except the F-85, Corvair, and Rambler are 
scheduled for a September introduction. Comet 
and Lark share the spotlight on September 26. 
Falcon will be released on the same date as the 
Lancer, and Valiant on September 23. That 
leaves Rambler, with an introduction date of 
October 6. The completely restyled Thunderbird 
can be seen after October 14. 

The new Ford Econoline series of trucks—three 
90-inch-wheelbase models, one a pickup, the 
others a van and a station bus—featuring high 
interchangeability of parts, and powered by 
a modified version of the Falcon 144.3 cu-in. 
engine, will be shown to the public first on 
September 27. The Econoline was developed to 
compete directly with the surprisingly popular 
small, imported trucks which captured a solid 
6% of the light-duty market last year. 

For a complete rundown on the 1961 cars, 
actually an early preview, see AM/MM Mar 7, 
p75, Apr 4, pl107; and May 30, p65. 


How many compacts ? 

Last year about this time, 92 automotive writers 
were asked to predict how many U S compacts 
would be sold in 1960. The average estimate 
turned up at 1,930,325. A recent study made 
by American Motors Marketing and Analysis 
Department pointed out that by the end of 
the year 1,906,768 compacts will have been sold. 
The difference is 23,557 units, or just over 1% 
off from the figure projected by the automaker. 
If the pundits can continue to maintain this 
amazing accuracy, the auto firms will soon be 
able to dispose of their digital computors. 
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tailored... 
For long or short runs on large bearings 


Whether you are grinding a range of bearing races involving one shape in 
various sizes, or parts which involve a complete change in configuration — 
for example, from roller bearings to ball tracks —— the versatility and 
tailored tooling of Bryant Internal Grinders assure you of record production 
rates and consistently high quality. 

Contact your nearest Bryant or Ex-Cell-O sales representative and let him 
show you how Bryant Internal Grinders can improve your production 

of varied workparts. 


BRYANT Chucking Grinder Co. 


10 Clinton Street, Springfield, Vermont 
Offices: Springfield, N. J. * Cleveland + Detroit * Indianapolis « Chicago 


Precision Internal Grinders, Spindles, Special Machinery and Components 


BOOTH NO. 936 
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AIRCRAFT 
and MISSILES... 


New missile for NATO... 


There’s a new inter-service squabble over mis- 
siles. At issue: What U S medium-range missile 
should be supplied to NATO member nations. 
For missile contractors, the question is an impor- 
tant one. A potential market running into hun- 
dreds of millions of dollars is at stake. 


Starting about 1965, NATO plans to deploy some 
1000 advanced-generation ballistic missiles. A 
solid-propellent missile with considerable mobil- 
ity is required. NATO planners want a weapon 
which can be launched from tracked vehicles, 
trucks, barges, and trains as easily as from fixed 
bases. It must have a self-contained all-inertial 
guidance system and a warhead powerful enough 
that it can be used in either tactical or strategic 
situations. 

Earlier this year, Defense Secretary Gates told 
NATO the U S was ready to meet the new mis- 
sile requirement with a modified version of Lock- 
heed’s Polaris fleet ballistic missile. But since 
then the Army has come up with a proposal that 
its Pershing missile, under development by Mar- 
tin, be picked for NATO. 


The Air Force also managed to get into the act. 
I’ wants funds to develop a small mobile missile 
for the Tactical Air Command as a follow-on 
to the jet-powered, Martin-built Mace. The Air 
Force says the Mace follow-on could be ready 
in time to meet NATO’s requirement. So far the 
Air Force has not been able to get funds to start 
development of the new missile. The project is 
still in the study stage—Aerospace Corp, the 
Air Force’s new “braintrusting” contractor is 
taking the project over from Space Technology 
Laboratory. 


Another big question to be resolved: Whether 
the NATO missile would be produced by the US 
development contractor or be turned over to a 
western European manufacturer licensed for 
production. 


A committee of NATO experts is scheduled to 
tour U S missile production facilities shortly to 
study the Polaris and Pershing programs. Pur- 
pose is to help decide what missile NATO should 
eventually buy. 


Missile spec changes .. . 


Polaris missiles are now being built with titani- 
um casings instead of steel. The change has cut 
the missile’s weight and increased its range. In- 
siders say substituting titanium for steel results 
in a 33% weight reduction for Polaris. 


Minuteman’s 3rd stage. . . 


The Air Force has picked Hercules Powder Co 
to build the Minuteman ICBM’s third-stage rock- 
et engine. Hercules had been competing with 
Aerojet-General, builder of the missile’s 2nd 
stage, for the production contract. Thiokol is 
contractor for the first-stage rocket, and Boeing 
is the assembly and test contractor. 


Hercules was selected upon successful completion 
of its research and devolopment work. Some 
features of the program include a solid propel- 
lant with the highest specific impulse of any 
measured to date; pivot nozzles used for thrust 
vectoring; a thrust termination feature which 
enables the range to be controlled and accurately 
programmed; lightweight nozzles made of non- 
eroding materials; and a case made of Hercules 
Spiralloy, a combination of glass filaments and 
resin, which is reported to give the highest 
strength-to-weight ratio of known materials. 


Soviets push commercial sales. . . 


The Soviets appear to be stepping up efforts to 
sell commercial aircraft outside the Communist 
countries. 

Avtoexport, a Soviet trading organization, re- 
cently put on an aircraft demonstration for rep- 
resentatives of 23 foreign embassies in Moscow, 
including the United States, England, Greece, 
Argentina, and Japan. 


Ghana is reported to have purchased an IL-18 
transport, and initial sales agreements for IL- 
18s have been concluded with several other 
countries. 


MI-4 helicopters have been sold to 17 countries 
—Austria, Irag, Indonesia, Afghanistan, plus 
Communist countries. 


Details on the atomic plane.. . 


A few design study details for a nuclear-pow- 
ered aircraft were revealed recently by the Air 
Force and Convair. Drawings showed two 
swept-wing planes each having an assembly of 
jet-like engines mounted in the tail of the fuse- 
lage. (This is one of several designs under 
study.) 

The canard-type planes lack conventional tails. 
(Canard is defined as “a type of pusher aircraft 
having elevator, rudder, etc., in front of sup- 
porting planes.’”’) At each wing tip is a vertical 
stabilizer-rudder assembly. The horizontal sta- 
bilizer-elevator surfaces are placed far forward 
on the fuselage, like stubby wings. 
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15 ways to profit- 
at your fingertips 


Put this pendant station in the hands of your operator, 
and he will obsolesce any table type boring mill your 
competitors may have. At his command will be a system 
of features calculated to increase your boring, milling, 
and drilling profits: 











. Operator can see the cutter while controlling machine. 


. Pre-selective speeds & feeds; power automatic shift. 


3. Built-in reversible motor (no long shafts or bevel gears 
to spindle drive ). 
. Spindle hardened to full 5/32” depth; hardened taper. e ® © 
| 


. Spindle speeds up to 1500 rpm. — se 4 ~ 
. Automatic depth control for full travel of spindle. 

. Screw feed to spindle. 

. Milling feed calculations by chip load per tooth. 

. Up to 25 hp motors available. 








. Anti-friction bearings throughout. 

. Hardened bed & saddle ways; non-metallic head ways. 

. Pressure or splash lubrication to all running parts. 

. Long narrow guides, screw feeds within guides. 

. Wide selection of column, table and bed sizes. 

. Wide selection of accessories, such as automatic posi- 
tioning, tracer controls, tape controls, extended saddles 
with supports, power tool lock. 


Our quotation will convince you that this is an excep- 
tionally good machine tool buy. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Ohio. 


] 


: 
WP ine, Bem at 
Write for free catalog oo 
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MACHINE TOOLS... 


Bullard claims basic patents... 

The Bullard Co, Bridgeport, Conn, is convinced 
that it possesses basic patents covering numeri- 
cal control of machine tools. 

These patents give the company, it is claimed, 
prior ownership of the fundamental principle 
behind the control technique used in all nu- 
merical control positioning systems. 

Bullard accordingly has sent letters to more 
than 20 makers of numerical control systems 
asking them to enter into negotiations for li- 
censes. 

The patents, first applied for in 1940 and first 
granted in 1944, total thirteen in number and 
cover Bullard’s Man-Au-Trol positioning sys- 
tem. Most of them were issued to Edward P 
Bullard III, now president of the Bullard Co. 
Bullard’s patents pertain to the control of the 
actuating mechanisms used to provide motion, 
whether hydraulic, mechanical or electrical. 
They include such subjects as: presetting, rel- 
ative motion, plurality of relative motions, ac- 
tuating mechanisms, control indexing, sensing 
devices, engagement and disengagement of mem- 
bers in motion, and variable-cycle apparatus. 
They do not include the information input part 
of a numerical control system. 

The Bullard Man-Au-Trol is an automatic-con- 
trol device for positioning a workpiece or tools 
relative to a workpiece. Though it does not 
provide numerical control, it easily could be 
converted to it. 


Asks 3% royalty fee... 


Mr. Bullard clearly states his company’s position 
in these words: “Unless we can be shown that 
our patents are invalid, or that they do not 
cover other types of positioning controls (than 
Bullard’s own), we believe that a royalty fee 
in the order of three percent of the net sales paid 
for such controls would be a reasonable basis 
for negotiation.” 

Bullard has retained one of the nation’s out- 
standing patent law firms to handle the pur- 
suit of its patent claims. 

AM/MM estimates that if Bullard is able to 
collect royalties during the life of its patents, 
including retroactively, its total income from 
this source should run between $5-$10 million. 


Builders increase prices... 

Price increases of 10% on most of its machines 
and 12% on a few types were put into effect on 
August 27 by one of the nation’s prominent 


machine tool builders. This action drove in a 
certain amount of business and met with little 
resistance. 

Another important builder raised prices 7% 
on all quotations dated on or after September 1. 
Quotations outstanding on that day were pro- 
tected until September 23. Still another machine 
tool company upped its prices 10% on August 
15, the first general price increase since 1957. 
A midwest builder added 4% to its prices on 
August 1. That was on top of an 8% increase 
last October. The management feels that it 
may have to boost prices again next spring. 
An increase of less than 5%, effective August 
15, was instituted by a well-known builder on 
10 out of 40 types and sizes of machines. 

A maker of transfer and other special machines 
is planning a rise of 7-10% to become operative 
in the early fall. 

Builder of standard presses and a press brake 
company have increased prices 3-5%. 


Landis Tool buys French firm... 
Landis Tool Co, Waynesboro, Pa, has bought 
for cash Gendron Freres, S A, France’s largest 
precision grinding machine company employing 
currently 850 people at Lyon. Name will be 
changed to Landis Gendron, S A, with M A 
Hollengreen as president. Mr. Hollengreen is 
president of the Landis Tool Co. 

For many years France has been Landis Tool’s 
best foreign customer, purchasing specialized 
equipment for its automobile industry. This 
equipment will continue to be made at Waynes- 
boro. Gendron Freres will build standard plain 
and universal grinding machines that Landis 
Tool has not been able to sell in France because 
of the prohibitive price differential compared 
with European machines. 

Gendron Freres will continue to operate under 
its present management, with Henri Seranne 
as directeur general, S Adamowicz as directeur 
technique and R F Champinot as directeur 
administratif. 

Gendron Freres is Landis Tool’s second Euro- 
pean acquisition within two years. In 1958 
Landis Lund at Cross Hills, near Keighley, 
Yorkshire, England, was bought. Landis Tool 
Co, with its U S and foreign subsidiaries, is 
believed to be the largest precision grinding 
machine maker in the world, employing a total 
of almost 2500 people at Landis Tool at Waynes- 
boro, at Gardner Machine at Beloit, Wis, at Lan- 
dis Lund and at Gendron Freres. 
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USS Free-Machining Steeis offer jower cost per part, superior finish, longer tool life and consistently good quality. 





Why (iss) Free-Machining Steels offer lower final costs 


When you standardize on USS Free-Machining Steels, 
you get consistently good performance in your ma- 
chines. This holds true for either the well-known USS 
MX Brand or the new USS Leaded Steels. Faster cut- 
ting speeds, longer tool life, less down-time and bigger 
output result in lower final costs. 

Why USS Free-Machining Steels offer more. Good 
steelmaking practices from start to finish, which are 
the rule in United States Steel, produce a uniformly 
high-quality bar stock with machinability in the upper 
part of the range expected with these grades. 

Close control of chemical balance, and rolling and 
finishing practices are combined with high inspection 
standards to produce a bar stock that has excellent sur- 
face and internal conditions. Therefore, such stock will 
not cause early tool failure but will permit maximum 
machinability of the particular grade to be fully realized. 


This mark tells you a product is made of modern, dependable Steel. 


So, whether you prefer USS Leaded Steels, or the 
well-known USS MX Steel in open hearth or Bessemer, 
you will get the highest quality from United States 
Steel. USS Free-Machining Steels are available in all 
screw stock sizes.Whatever your cold finished require- 
ments, specify USS Free-Machining Steels from your 
cold drawer. For more information call our nearest 
district sales office, or write to United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and MX are registered trademarks 


United States Stee! Corporation—Pittsburgh 
American Stee! & Wire—Cieveland 

Cotumbia- Geneva Stee!/—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Steel Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Stee! 





MATERIALS... 


Dry bearings... 

A lubricating film of lead monoxide, “fired on’ 
to the bearing surface, is the key to operating 
at 1000 F. The development is part of a high- 
temperature-bearing study by the NASA Lewis 
Research Center at Cleveland. This coating lu- 
bricates best under conditions which produce 
high surface temperature. In effect, up to a 
point, high ambient temperature, high load, and 
high speed all improve performance, At sliding 
velocities of 2400 to 10,000 fpm (highest speed 
studied) the coefficient of friction was 0.05 to 
0.08 for all test temperatures, which ranged from 
75 to 1250 F. 


Explanation is that high speeds, loads, and tem- 
peratures promote a “glazed” or vitreous sur- 
face to the film. Sliding then can take place by 
plastic or viscous shear rather than shear along 
the crystal planes. 


, 


One of the best compositions to date contains 
about 5% silicon dioxide and 5% iron oxide 
(Fe,0,) formed in firing. The balance is lead 
monoxide. This and other formulations have 
been successfully applied to stainless steel (440c 
and 304) and Inconel X. They can be applied as 
a dry powder or sprayed on as a water slurry 
and fired at 1650 to 1800 F. 


Powder outlook encouraging... 


Copper-base metal powder use is expected to 
gain 10 to 15% during 1960, over 1959, according 
to Business and Defense Services Administra- 
tion figures. The increase in business should 
result from rising investment in capital equip- 
ment, increased activity in the automotive in- 
dustry, and inventory replenishment by the 
firms which have been buying cautiously dur- 
ing the last few months in anticipation of a drop 
in copper prices. 

First-quarter shipments of copper-base powder- 
mill products total 14.1 million Ib—almost 2 
million Ib higher than last year’s first quarter, 
but slightly lower than fourth-quarter 1959. 


Iron-powder figures compiled by the Metal Pow- 
der Producers’ Association show the business 
outlook for June essentially the same as in May. 
Total shipments are holding steady at about 2600 
tons. One encouraging sign: Shipments to struc- 
tural-parts manufacturers were 150 tons higher 
in June than during the previous month. 


Bridge and hot meals... 


Appliance dealers, in conjunction with local 
telephone companies, may soon be able to offer 


the ultimate in remote control. A Westinghouse 
Electric Corp system, to be held in the develop- 
ment stage until the market is more clearly de- 
find, permits home appliances to be turned on 
and off by dial telephone. 


Special relay equipment connected between the 
home telephone and pre-set appliances or heat- 
ing units will be available through telephone 
companies. (Big problem may come from busy 
signals as all the ladies try to start dinner simul- 
taneously.) The system is sure to stimulate new 
devices made practical by the remote-control 
feature, such as a house-light switch that can 
be operated at night before you get home, and 
switches for lawn sprinklers. 


GE closes mill... 

Operations of the steel-sheet rolling division of 
the Mahoning Valley Steel Co, a General Elec- 
tric Co subsidiary in Niles, Ohio, have been per- 
manently closed down. The company’s Tubular 
division has not been closed. About 200 employ- 
ees are affected by the closing. 


Founded in 1916, when hand mills provided steel 
sheets for automotive, appliance, and other in- 
dustries, the Mahoning Valley Steel Co was 
bought by GE in 1946. Shortly after the pur- 
chase, GE spent $250,000 on an expansion pro- 
gram. What the company plans to do with the 
sheet mill, once current orders on the books are 
filled, was not disclosed. 


Also closing its rolling mills, open-hearth fur- 
naces, ore plant, and ore mine is the Lone Star 
Steel Co, Dallas, Texas. Operations at its blast 
furnace, coke oven and service units are being 
reduced. The company began laying off roughly 
half of its 3300 hourly employees on August 26. 
The total may reach 2000 employees as layoffs 
at the pipe mill take place later. E B Germany, 
president of Lone Star Steel said, “current slow 
market conditions” are the reason for these 
moves. 


Some still optimistic... 

In the face of declining production and mill cut- 
backs, many steelmen expect that 1960 will 
wind up in good shape. Inland Steel Co’s chair- 
man, Joseph L Block, believes 1960 will be one 
of the industry’s best production years. Mr Block 
estimates that second-half production will be 
about 57 million tons, to bring the 1960 total 
into a range of 115-118 million tons. It is barely 
possible, he says, that the 1955 record of 117 mil- 
lion tons will be topped. 
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Count on your 
SAVE MONEY 
‘ No need to tie up capital in large 
SIMONDS inventory. Your Simonds distributor 


carries complete stocks ...and can 


suggest order quantities that give 
DISTR you the best price break. 


FAST SERVICE 

No production hold-up because of 
distant shipments. Your Simonds 
distributor is locally situated ... and 


LOCAL. STOCK at your call anytime. 
His stockroom is your storeroom, with ; 
an ever-ready supply of the wheels you 
need ...thus releasing your own space 
for more productive purposes. 


_.. and count on 
SIMONDS Grinding Wheels 
for top performance and top results y 4 


Get the exact grinding wheels for your 
jobs from industry’s complete line... 
including wheels for rough snagging 
precision grinding, cutting-off, tool grind- 
ing, and weld grinding. Also Diamond 


Wheels. Simonds product quality plus 

up-to-the-minute distributor service is S| M @) M ) =) 

the ideal combination for saving you ABRASIVE CO. i 
2 


time, money and materials. Make a — _— 


point of getting to know your Simonds Ny 
distributor. You'll find him mighty PHILADELPHIA 37, PENNA 
helpful in emergency situations, as well | 
as for prompt supply of everyday needs. “ i 

COUNT ON 


4014), ML Le es 
FAST SERVICE @ LOCAL 


WEST COAST PLANT: EL MONTE, CALIF.—BRANCHES: CHICAGO « DETROIT « LOS ANGELES « PHILADELPHIA « PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO ABRASIVE PLANT, ARVIDA, QUEBEC 
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WAIAT’S AHEAD... 
in Metalworking 


Metalworking looks for end of summer slump... 


The summer slump continues to affect most seg- 
ments of metalworking as vacations and model 
changeovers take their toll of operating rates 
and production levels. Spokesmen for the found- 
ry, auto parts, stamping, and steel industries 
report that they are still waiting for that fall 
upturn. 

Because of the failure of the automotive, appli- 
ance, and farm machinery industries to place 
any substantial orders, the anticipated upturn 
in steel production has not yet materialized. 
Producers will not discuss prices, but it is 
certain that they will take another look at them 
before the end of the year, when they have paid 
out the increases called for in the new labor 
contract and when, they hope, their market 
conditions have improved. 


Aircraft parts producers report little change 
in their depressed industry. They have received 
only slight encouragement from Washington in 
the form of releases or reinstated programs. 
Business is down anywhere from 10 to 30% 
below last year. Hope is that the beginning of 
the new fiscal year will see more programs 
reinstated (as were the J93 engine and the 
B-70 bomber). 

Tool and die makers are in a slump resulting 
not only from the effects of summer vacations, 
but also from the completion of tooling programs 
for Detroit’s 1961 models. Because tooling for 
the 1962 models is not expected to be as exten- 
sive as this year’s program, and because even 
the long-lead-time orders have not come in yet, 
these companies don’t really know where their 
orders will be coming from for a while. 


Stamping shops have been rather quiet for the 
past few months, largely because of automotive 
changeovers and lack of orders from the appli- 
ance and other consumer durables manufac- 
turers. Considerable quoting is going on, and 
this is the basis for expectations of an upturn 
early in the fourth quarter. 

Foundry operations, gray iron, steel, and non- 
ferrous, continue in the midst of the summer 
letdown. Though some orders for heavy cast- 
ings have come into some of the gray iron shops, 
most founders report business steady at very 
low production levels. 

Auto parts manufacturers report a steady vcl- 
ume of activity during changeover time. They 
feel that Detroit is playing it very cautious 
this year so as not to repeat its experience of 
early 1959, when over-optimistic forecasts of 
1960 model sales (plus the threat of a steel 
strike) created an unusual inventory situation 
in the industry. 

Metalworking job shops foresee nothing that 
will bring an upturn in what they describe as 
steady business, about on a par with last year. 
Heat treating shops note that business is be- 
ginning to pick up after a very slow summer 
season. And industry rumor has it that farm 
and road-building equipment markets, which 
have been down, will improve in the next two 
months and create more work for heat treaters. 
“Appliances just aren’t doing well,” according 
to representatives of two leading manufactur- 
ers. “People just aren’t buying,” they say, but 
they do anticipate an appliance impetus in the 
last quarter. 
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AMERICAN MACHINIST INDEX 
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GNP - growing, but slowly xs 


Chances still are that business will end this 
year on the upswing. The gross national product, 
having hit a $505 billion annual rate for the 
second quarter of the year is likely to inch 
steadily upward for the remainder of 1960. 
Actually, gains in the GNP for the final three 
months of the year are likely to be slightly 
ahead of those for the current quarter. 








This doesn’t mean that all businessmen are 
pleased with economic developments. One big 
cause for complaint is, of course, the trend in 
industrial output. As measured by the Index of 
Industrial Production (1957=100), output in 
recent weeks has barely been holding up to the 
levels of last year. For July, it hit 109, against 
108 for July 1959. 


The latest McGraw-Hill machinery new orders 
index showed a slight pickup in orders to 
non-electrical machinery producers. And this 
is encouraging. But manufacturers on the whole 
have been working down their backlogs for 
some months. So a substantial upturn in orders 





Products 147.6 147.7 148.6 





is needed before an appreciable inrprovement in 
production can occur. 


Homebuilding may be an important sleeper in 
the business outlook. Housing construction was 
expected to begin an uphill climb in response 
to recent moves by the Federal Reserve to ease 
credit. Instead, the number of new housing units 
started actually declined during July. 


But real housing needs exist in many areas. And 
mortgage money for financing new construction 
is becoming more plentiful. There thus still 
is hope for a pickup in housing construction 
that will improve appliance sales and business 
generally in the months ahead. 


And now it’s amply clear that government will 
be playing a sizable role in expanding the GNP 
as we move into 1961. The party platforms show 
that both Democrats and Republicans plan to 
stepup defense spending; to push for urban 
renewal and aid to education; and to boost the 
nation’s minimum wage level. 





WEEKLY BUSINESS INDICATORS 
Business Week Index of Activity (1947-49—100) * 

Steel ingot production (thousand tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Latest Preceding Year 
Week Week Ago 
146.7 147.4 150.9 
1,552 1,558 332°* 
14,453 14,622 14,003 
46,865 84,139 31,848 


Engineering construction awards (Eng. News-Record, thousands) 406,413 455,108 293,030 
MONTHLY BUSINESS INDICATORS Latest Preceding Year 


Refrigerators sales (thousands of units) 

Vacuum cleaners sales (thousands of units) 

Washers sales (thousands of units) 

Household electric ranges sales (thousands of units) 
Radio production (thousands of units) 

Television production (thousands of units) 

Gear sales index (1947-49—100) 


Month Month Ago 
268 294 308 
267 278 257 
177 176 207 

63 68 72 
1,277 1,290 1,039 
442 425 432 
246.9 249.2 241.0 


Foundry equipment new orders index (shipments, 1947-49100) 159.0 97.9 157.0 


* Seasonally adjusted Steel strike 
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REMEMBER WHEN... 





You Couldn’t Afford Scrap? 


You still can’t! As a manufacturer, one of the pri- 
mary problems you face today is probably the re- 
duction of scrap. Many manufacturers are using 
American machine tools to lick the scrap problem. 

Take the United States Beryllium Corporation, 
for example... 

To produce 9” diameter memory drums for com- 
wae from the light but strong space-age metal, 

eryllium, requires extreme precision. Specifica- 
tions for these drums called for lathes which would 
held flatness, roundness, squareness and size to 
.0001” or less. Because the raw material is extremely 
expensive, scrap would be disastrous. Anything less 
than the best fathe could not be considered. 

That’s why the United States Beryllium Corpora- 
tion plant at Inglewood, California chose American 
Lathes. According to Mr. Frank Hevrdejs, Vice 
President of U. S. Beryllium, their Americans are 
turning perfectly round within .000050” to help 
produce these beryllium memory drums with an 
absolute minimum of scrap. 

“Impossible” jobs are routine for American 
Lathes. Thanks to their carefully engineered rugged 


= 


design, they keep on performing their accurate jobs 
year after year in tool room, maintenance and pro- 
duction applications. 

If you have a scrap problem, contact your Ameri- 
can distributor. Learn how you can secure American 
Lathes and American Radial Drills on “Toolease,” 
our popular leasing plan. Or, write Section 164 at 
the address below. Ask for bulletins 116 and 801. 


American Lathes perform precision turning in the “hospital clean” 
shops of the United States Beryilium Corporation. 


THE AMERICAN TOOL WORKS COMPANY 


PEARL STREET AT EGGLESTON AVENUE « CINCINNATI 2, OHIO 
CIRCLE 238 READER SERVICE CARD 











ARMCO STEELS / tor better products—lower costs 


When you need Stainless Steel... 


.».1n any form 


-+fabricating help § Here’s a friend, indeed! 
... Fright now 


»»» to cut costs 


When you have a problem of any kind related to 
stainless steel, here’s the man who can give you time 
and money-saving help— 

your Armco Stainless Steel Distributor Salesman. 

He knows stainless from A to Z, and will work 
with your engineers in selecting from Armco’s many 
standard and special types of stainless the one 
grade that meets your needs at least cost. 

Your steel service center salesman knows fabricating 
and machining procedures for stainless, too. 

Backed by Armco’s staff of engineers and specialists, 
he can be a real help in getting stainless jobs 
set up for fast, low-cost production. 

He can also show you /ow stainless steel can be 
tailored to your exact requirements, how his 
company’s facilities can be integrated with your 
own production equipment for maximum economies. 

This Distributor Salesman is always ready to 
give you a quick, accurate quotation and delivery 
promise on Armco Stainless Steel. That’s because he’s 
posted daily on his company’s extensive stocks, 
and is backed up by a complete inside staff 
ready to give fast, efficient service. 

Get in touch with this helpful fellow today. He’s 
ready to assist you with all your stainless problems 
and show you how Armco Stainless Steels can 
save you money, simplify and speed production. 

If you are not already acquainted with your nearest 
Armco Distributor salesman, just write us for 

his name and address. Armco Steel Corporation, 
2720 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. + The Armco International Corporation + Union Wire Rope Corporation 
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No Job for a Diamond Jim 


Diamond Jim Brady has gone down info history 
as the flashiest example of a super-salesman. 

He lived in an era when selling revolved 
around lavish entertainment. He operated on a 
big scale with wine, women and song. Techni- 
cal knowledge of the product was not a prime 
requirement in those days. 


Diamond Jim was at his height... 


when life, judged by present standards, was far 
less complicated than now. And the products 
made and sold then were simple compared with 
those of today’s electronics age. 

Can you imagine Diamond Jim being at his 
best selling an intricate machine the operating 
brains of which were contained in a mass of 
tubes, wiring, buttons and other electrical equip- 
ment of bewildering proportions? 

Selling, by necessity, has become a different 
kind of job from what it used to be. It has al- 
ways demanded knowledge of the product, to be 
sure. But knowledge of the product in 1960 is 
quite different from that of twenty years ago— 
or even of ten years ago. 


Now we must have... 


“sales engineers.” And this term is not just a 
fancy-pants expression. It describes accurately 
what a machinery salesman has to be today if 
he is to succeed. Just getting to know his prod- 
uct thoroughly is a major assignment. 

That is why the American Machine Tool Dis- 
tributors’ Association recently conducted a se- 
ries of two-day sessions on numerical control for 
the sales staffs of its members. Distributors re- 
alized that they could not do a good job of sell- 


ing numerically-controlled machines unless their 
own salesmen understood these machines. You 
can’t be expected to be able to describe the vir- 
tues of a product that is like Greek to you. 

But sales engineer is a name that implies and 
means more than the sheer ability to know the 
technical product that you are selling. The 
“engineer” half of the name goes much farther. 

For a sales engineer should possess the tech- 
nical background to be able to go into a cus- 
tomer’s plant, study manufacturing problems 
and come up with a practical solution. It should 
not be surprising, incidentally, if the solution 
should involve purchase of the sales engineer’s 
particular product. 


The truth is... 


that the main hope for the capital goods indus- 
tries lies in the intensive application of sales en- 
gineering. The metalworking industries have 
more than enough capacity to make almost any 
product that you wish to name in the desired 
quantities. Demand for capital goods hence must 
originate largely in modernization and replace- 
ment—to reduce production costs and to turn 
out a better product. 

Here is exactly where the sales engineer be- 
comes the key man. It is his job to know his 
customers’ products and shops and to point out 
the savings and improvements that can be made 
by installing his equipment. 

This is no job for a Diamond Jim Brady. To 
be a natural-born salesman is a wonderful as- 
set. But along with it should go an engineering 
knowledge of your own product and of your 
customer’s that will mean the difference be- 
tween getting or not getting the order. 


wrteainn Foes EDITOR 
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A Sheffield sorter® sorts 2000 rings an hour 


2000 rings an hour OQ Sheffield sorter* sorts. 


lf a Sheffield sorter sorts 2000 rings an hour 


ne 2000 rings the Sheffield sorter* sorts ? 





*This Sheffield automatic gaging, classifying and seg- 
regating machine inspects up to 2,000 rings an hour 
for the Western Electric Company. It simultaneously 
measures inside diameter and flange thickness, clas- 
sifies rings into 15 sizes plus out of tolerance, and re- 
jects each size in its chute. Its speed and accuracy 
have resulted in appreciable manufacturing savings. 





Pick it up and call SHEFFIELD 

for further information on 

automatic gaging and assembly 

machines. CL 4-5377, Ext. 211, 212, 213. A subsidiary of the Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Tools + Contract Mfg. 
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@ Approve divisional and plant 
manufacturing engineering organiza- 
tions and key personnel appointments. 
e Review new model programs, 
manufacturing planning, and appropriation 
requests for the Vice President-Manufacturing. 


e@ Perform such additional manufacturing 
engineering studies and services as may be assigned. 
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Department 
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Department 




















© Work Standards 
and Methods 
@ Uniform Standards 


e Machining 
e Available Equipment 


@ Powered Handling 
Equipment 


e Material Handling 
Procedures 


e@ Equipped Railroad Cars . 


e Durable Containers 








Materials and 
Equipment 
Engineering 
Department 


Industrial Process 
Equipment 
Plant Layout 
Materials and 
Processes 
Automation 
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Design and 
Standards 
Department 














e Manufacturing Standards 
e Tools 


e Controls and Accessories 


Organizational and functional setup of manufacturing engi- 
neering for a large company. Activities for small firms may 








Material 
Forming and 
Assembly 
Department 


Stampings 

Forging 

Die Castings 
Welding 

Assembly Methods 

















Forward 
Program and 
Sourcing 
Department 








e Forward Program 
Plans 


e Sourcing 
Recommendations 


be somewhat less extensive but will include approximately 
the same functions 


MANUFACTURING ENGINEERING— 
insurance policy on product quality 


By Henry C Daum, manager, Machining Process Dept, Manufacturing Staff, Ford 


Quality cannot be inspected into a 
product, it must be built in. But 
how can management be sure that 
its production facilities and tools 
will turn out parts in strict accord- 
ance with engineering requirements 
—and, most important, at the lowest 
possible cost? 


An all-embracing function 

This is where manufacturing engi- 
neering comes in—an all-embracing 
term that includes all engineering 
associated with manufacturing, ex- 
clusive of buildings and utility serv- 
ices. At Ford, for example, man- 


ufacturing engineering covers eight 
basic functions: 

(1) Production methods and proc- 
esses (operational sequences) 

(2) Production tooling (tools, jigs 
and fixtures, gages) 

(3) Production machinery (metal 
removing, casting, assembly, others) 

(4) Production equipment (fur- 
naces, washers, paint ovens, con- 
veyors, and the like) 

(5) Automation 

(6) Plant layout 

(7) Work standards and methods 

(8) Material handling engineer- 


ing 
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Motor Co, Dearborn, Mich 


In performing these functions— 
which, of course, vary from one 
company to another, depending upon 
size and scope of operations—manu- 
facturing engineering is responsible 
for product quality, production 
scheduling, and manufacturing costs. 

For instance, ME must determine 
manufacturing feasibility not only 
of the product designs the company 
manufactures or assembles, but even 
of those purchased by the company. 
Product quality, timing, available 
facilities and tooling must be con- 
sidered in making this determina- 
tion—along with use of proven, 
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DIVISION 
RESPONSIBILITY 
LEVEL 


PLANT 
RESPONSIBILITY 
LEVEL 


FIRST LEVEL 
SUPERVISION 


SECOND LEVEL 
SUPERVISION 


THIRD LEVEL 
SUPERVISION 


DIVISION 


‘aplig pog 


FOR DIVISION 
ORGAN 





ZATION 








AT PLANT 
LEVEL ONLY 


ere fu nas 
Sa 








Grind and maintain cutting 
tools, 

Construct and modify dies, 
as required. 

Construct and modify fixtures 
and gages, as required. 

Repair dies, fixtures, ete. 


NOTE: Third-level supervision may not be 
required for small organizations. In such 
cases, these functions would not normally 
be broken out separately at this level. 
Also at the third level of supervision, 
“Process Engineering,” “Machine and Tool 


Design,” and 


“Materials and Equipment 


Engineering” may require more than one 
group, depending on size and scope of 


activity. 

















Determine manufacturing fea- 
sibility of product design, in- 
cluding purchased items. 
Determine sequence of 
operations. 

Select machines. 

Prepare machine had studies. 
Prepare or review process 
sheets. 

Prepare manufacturing 
specifications. 

Specify non-production 
material usage (includes 
perishable tools). 

Prepare specifications for 
machines, presses, and tools. 
Approve vendor machines. 
Specify initial complement of 
durable and special tools. 
Prepare machine and tool 
estimates. 

Prepare data for operational 
instructions. 

Prepare and issue in-process 
drawings for parts. 

Determine repair processes. 
Initiate or review engineering 
deviation or change requests. 
Assist in correction of pro- 
duction difficulties (including 
assistance to purchasing on 
vendor items). 

Product engineering liaison. 
Specify in-process gaging 
requirements and inspection 
frequencies, 

Conduct machine tool capa- 
bility studies. 


Review available equipment. 


Design tooling. 
Analyze tooling requirements. 


Monitor tool conservation 
program. 


Design machines, as required. 


Approve vendor machine and 
tool designs, including re- 
lated electrical, hydraulic, 
pneumatic, lubrication cir 
cuits and diagrams. 

Specify abrasives and 
cutting tools, 

Assist in correction of pro- 
duction difficulties (including 
assistance to purchasing on 
vendor items). 








Analyze and determine 
efficient production flow. 
Determine location of 
machines, equipment, storage, 
aisles, shipping and receiving 
areas. 


Develop plant layouts. 





Develop specifications and 
select process equipment such 
as spray booths, ovens, and 
heat treat furnaces. 
Approve vendor equipment. 
Determine surface coating 
processes. 

Determine design require- 
ments for automation, con- 
veyors, equipment, hydrau- 
lics, pneumatics, and 
electrical controls. 


Provide equipment design, 
as required. 

Provide power and utility 
data to plant engineering. 


Specify portable tools. 
Prepare equipment estimates. 
Determine manufacturing 
feasibility of product design. 
Assist in correction of 
production difficulties (in- 
cluding assistance to pur- 
chasing on vendor items). 
Provide data on materials 
for in-process drawings and 
manufacturing specifications. 


Prepare process specifications 
for painting, plating, heat 
treating, melting or similar 
operations or specify use of 
available specifications. 
Initiate proposals for local 
and company m?n-production 
material standards 
Coordinate shop trials and 
laboratory tests of non- 
production materials. 


Review supplier capability. 


Specify non-production 
materials. 





Typical organization of a plant or division 
manufacturing engineering group 


ORGANIZATION 


FOR PLANT 














Develop and plan material 
handling systems and shipping 
and receiving methods and 
coordinate installation. 


Analyze and select material 
handling equipment. 


Specify containers and 
packaging on outgoing 
materials. 

Review containers and, 
packaging on incoming 
materials. 

Prepare preliminary carload 
diagrams, when appropriate. 
Review plant performance. 


Sena? 


Prepare equip 





Establish budget standards 
for direct labor. 


Establish and maintain 
current work standards for 
direct labor. 


Prepare direct labor 
estimates for projects, price 
studies, and special studies. 
Assist production supervision 
in direct labor manpower 
allocation. 
Assist in determination and 
correction of off-standard 
conditions. 
Provide technical assistance 
in resolving direct labor 

A. A. £ 





Review shipping feasibility 
of production designs. 
Design and review material 
handling equipment. 


NOTE: Where size and nature of the operation dictate, at the 


Establish operator motion 
pattern. 

Establish effective work 

place layouts. 

Make studies for method 
improvement. 

Coordinate manufacturing 
engineering evaluation of 
employe suggestions. 


with union. 


= | 
sage 
_ 


Analyze indirect operations 
and prepare budget standards 
for indirect labor. 


Establish and maintain 
current standards for in- 
direct labor. 


Determine bases for 
authorization of manpower 
within various classifications 
of indirect labor. 
Establish or assist in 

hiieh. of op 
work pattern, effective work 
place, and operating 
methods. 





Assist supervision in indirect 
labor manpower allocation. 


Assist in determination and 
eet of a. A. A 
conditions in indirect labor 
operations. 
Assist in resolution of 
indirect labor standards 
disputes with the union. 
Prepare indirect labor 
estimates for projects, price 
studies, and special studies. 





A 
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AT DIVISION 
LEVEL ONLY 





ae 


Maintain up-to-date tool 
drawings, blueprints, releases, 
and other records. 

Provide necessary repro- 
duction services. 


Administer budgetary controls 
for the department. 


Provide administrative 
services. 
Process work orders and 


| el ’ 








Analyze and develop data 


for make-or-buy determination. 


Prepare or review projects 
and provide project control 
record. 


Maintain available equip- 
ment records. 

Prepare the following, as 
required: cost analyses, 
presentations, reports, 
illustrations, artwork, and 
L. +» 





level of supervision, “Procss Engineering” and “Machine and Tool 
Design” may be combined, as may “Equipment Engineering” and 
“Material Handling Engineering.” 


Prepare and publish time 
phasing schedules. 

Obtain and distribute 
advance information on new 
parts and programs. 
Prepare and issue repair 
standards. 


Analyze and coordinate 
product change requests. 





Develop local standards and 
ls for 





prop pany 
standards from data supplied 
by other organization 
components. 

Publish and distribute loca! 
standards for application in 
division. 


Distribute approved company 
standards for use in division. 


Coordinate revision of 
proposed company standards. 


Obtain necessary con- 
currences within the division 
for proposed or revised 
company standards. 





acceptable manufacturing methods. 

For example, manufacturing en- 
gineering must be able to advise 
product designers on the manufac- 
turing practicality of their designs. 
This requires close cooperation be- 
tween ME and the designer, so that 
design changes satisfactory to both 
can be made when necessary. 

In considering product designs, 
both groups should work together 
to keep obsolescence of existing fa- 
cilities and tooling to a minimum 
Ideally, the final design of a re- 
leased part should be a joint agree- 
ment between product and manu- 
facturing engineering groups. 


Equipment selection 

Manufacturing engineering is also 
responsible for selection of equip- 
ment, machines and tooling so as to 
provide a quality product in accord- 
ance with engineering specifications 
In some companies, expenditures 
for such facilities are so large tl at 
decisions in this area alone can have 
a profound effect on the financial 
success of the company. 

Correct selection means com- 
paratively trouble-free production 
runs of high-quality parts at mini 
mum cost. A wrong guess can, of 
course, result in all kinds of prob- 
lems. At Ford, production super- 
visors in many instances participate 
in making equipment selections, be- 
cause of their broad knowledge and 
experience with manufacturing 
equipment. 

Much of the data on which pro- 
gram estimates are based originate 
with division or plant manufactur- 
ing engineering groups. It may con- 
current estimates for pro- 
posed new designs and processes, or 
it may be based on actual tooling 
performance in previous programs. 
This means that financial data for 
determining the desirability of new 
programs is directly affected by how 
well the manufacturing engineer 
does his job. 


sist of 


Aid to purchasing 


Still another function of manufac- 
turing engineering is to supply tech- 
nical data, detailed specifications 
and any other help that may be re- 
quired to purchasing personnel. This 
assistance insures procurement of 
satisfactory equipment and tooling 
from cutside sources, in time to meet 
program objectives. 

A third major area of ME respon- 
sibility involves following up use of 
equipment and tooling to make cer- 
tain that it is used in accordance 
with the original plan, thus assuring 
continued production of quality 
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HOW MANUFACTURING ENGINEERING 
WORKS WITH OTHER GROUPS 


BEFORE production starts ... 


. manufacturing engineers begin by advising whether or not it is economically 
feasible to make a product, assist purchasing in selecting the right equipment for 


the job, analyze rejects on sample runs 





PRODUCT 
ENGINEERING 


MANUFACTURING 
ENGINEERING 


QUALITY 


PURCHASING 
CONTROL 











Design parts and 
assemblies feasi- 
ble to manufacture . 


Advise on 
manufacturing 
feasibility. 














Assist purchasing 





] Request assis- 





in resolving ven- 


dor problems. | 











tance in resolving 
vendor problems. 











Advise of rejected 





sample parts. 











- 














Request assistance 
if required when 
sample parts are 
rejected. 











Take necessary Approve deviation 


corrective action 

or give assistance 
in correcting pro- 
cessing. 


or change re- 
quests if required 
to modify prior 
requirements. 














AFTER production starts . .. ; 
manufacturing engineers correct operational defects, help product engineers 
to implement changes in manufacturing processes, assist purchasing department with 


vendor problems 











MANUFACTURING 
ENGINEERING 











Work with product 
engineering on 
changes and devia- 
tions to facilitate 
| manufacturing 
process improve- 
ments. 


Assist purchas- 4 
ing in resolving 
any new quality 


problems with 
vendors 


Approved devia- 
tions or change 
requests as nec- 
essary to improve 
part quality or 
manufactur ing 
processes 




















Correct defective 
operations repor- 


| Request assistance 


in resolving new 
quality problems 
with vendors. 








Advise manufactur- 
ing engineering of 





ted by quality 
control 





Work with plant 


defective operations 
resulting in out-of 
specification parts. 











Provide adequate 
maintenance 





| engineering to 

| assure develop- 
ment of adequate 
maintenance pro- 

| cedures 











parts to engineering specifications. 

This means that division and plant 
manufacturing engineers must check 
on applications of machines, equip- 
ment, and tooling which they have 
selected, so as to be certain that 





procedures. 


. 








satisfactory parts are being produced 
in the required volume and within 
set cost objectives. This is also a 
way of gathering information which 
will improve future selection of ma- 
chines and tooling. 
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Two problems are often encoun- 
tered in high-volume production. 
One is failure to use selected equip- 
ment in accordance with the orig- 
inal engineering plan. The other is 
the change in condition of such tool- 
ing caused by normal wear in high- 
production operations. For this rea- 
son, changes in the application of 
manufacturing equipment, or mod- 
ification of planned sequences should 
be approved by division or plant 
manufacturing engineering groups 
to avoid loss of control. 

In line with such follow-up, man- 
ufacturing engineering should also 
assist in the development of proper 
maintenance procedures. A periodic 
check on the effectiveness of these 
procedures is of vital importance to 
continued high-quality part pro- 
duction. 

Responsibility for original selec- 
tion of equipment, plus knowledge 
of planning operations, leads to a 
fourth area of responsibility for 
manufacturing engineering: Evalu- 


ation of problem areas, and taking 
such action as is necessary to cor- 
rect tooling, equipment or methods 
when defective parts or assemblies 
are produced. 

Usually, these manufacturing 
problems are caused either by mal- 
function of tooling, an error in origi- 
nal selection of tooling, improper 
maintenance, or usage not in ac- 
cordance with original plan. 

Obviously, because of the impor- 
tance of manufacturing engineering 
to any company, selection of per- 
sonnel merits serious consideration. 
Manufacturing engineers require a 
combination of broad manufacturing 
experience, technical training, cre- 
ative ability, a progressive attitude 
toward new developments, and ad- 
ministrative ability. 

An effective manufacturing en- 
gineering organization should be 
made up of individuals with these 
qualifications, plus specialized 
knowledge. The latter often includes 
such widely divergent fields as ma- 


chining, stamping, forging, die cast- 
ing, materiaJs handling, plant lay- 
out, automation, and many others. 
Administrative and technical expe- 
rience is also necessary to the man- 
agers directing these activities. 

Once a company has _ invested 
funds in facilities and tooling pro- 
posed by the manufacturing engi- 
neer, there is little time left for 
further development, or for correc- 
tion of errors in judgment. Thus, 
the manufacturing engineer must be 
right the first time—or quality, 
schedules, and cost will suffer. 

A strong manufacturing engineer- 
ing group, then, will achieve four 
distinct advantages for any company 
by working closely with product 
engineering, purchasing, quality con- 
trol and plant engineering: 

e Improved product quality 

e Production on schedule 

e Reduced launching and pre-pro- 
duction costs 

e Minimum facility, tooling, and 
part costs 





Machinery new orders to rise by first half 1961 


Total Machinery 
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Manufacturers of capital goods, sur- 
veyed by McGraw-Hill’s Economics 
Department in its quarterly forecast, 
believe business will fall off slightly 
during second half 1960, but at the 
same time they predict that it will 
rise in first half 1961. Prime reason 
for this is that expected outlays de- 
ferred in 1960 will spill over into 
1961. Nevertheless, the third quarter 
should see machinery new orders at 
this year’s highest levels. This is 
expected to be followed by a small 


dip between the third and fourth 
quarters, then by a sharper dip 
(about 5%) between fourth quarter 
1960 and first quarter 1961. A modest 
upturn is expected—around 3%—in 
the April-June quarter of next year. 
Then incoming new machinery busi- 
ness should rebound to April-June 
1960 levels. Builders of metalwork- 
ing machinery anticipate a gain of 
12% in new orders, office machinery 
makers expect a rise of 6%—com- 
paring second quarter 1961 with the 
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same period in 1960. Makers of en- 
gines and turbines expect a rise of 
about 4% in the same period. On 
the other hand, makers of other in- 
dustrial machinery — general and 
special purpose machines—look for 
a slight dip throughout the rest of 
1960, then expect business to bounce 
back to second quarter ’60 levels. 
Makers of pumps and compressors, 
and of construction and mining ma- 
chinery expect future business to 
decline from this year’s levels. 
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Short runs 
are big business 
in rail cars 


By Richard T Berg, 


associate editor 


Job-shop flexibility is combined with 
production-line efficiency at The 
Budd Co’s Railway Division in Phila- 
deiphia. It has to be because the or- 
ders for railway cars usually come 
in small quantities. 

At present the Division is work- 
ing on an order of 270 stainless steel 
subway cars for Philadelphia, but 
this is unusual. Orders from the dif- 
ferent railroads in this country and 
abroad are much more likely to run 
in the tens than the hundreds. 

Nevertheless, they all get approxi- 
mately the same treatment—from 
shearing and forming the stainless 
steel sheets, through the Budd-devel- 
oped spotwelding processes, and past 
the various stations in one of the 
progressive assembly-and-test lines. 
Because the whole process is ar- 
ranged for flexibility, the manufac- 
turing operations can easily shift 
from one order to the next. 


Part similarity helps 


But another important feature is 
design standardization. Without this, 
the shop couldn’t be nearly as flex- 
ible. Wherever possible, comparable 
parts on all cars are basically the 
same. Even though they may vary 
in size from one type of car to an- 
other, they can be made with the 
same tooling. 

Thus, most of the sheet metal parts 
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Ventilator section of roof is welded together on subassembly fixture. Roof car- 
lines are 0.040-in. stainless Z-sections stretch formed to the roof contour 


are designed so they can be blanked 
and formed with standard, general- 
purpose tools. Round holes, for ex- 
ample, are knocked out with appro- 
priate punches and dies ranging from 
1/16 to 8 in. Interchangeable punch- 
es and die bushings allow for dif- 
ferent metal thicknesses. 

The same general idea works for 
edge blanking. With a group of dies 
for 90° and 30° notches and a set of 
radius dies ranging from % to 3 in., 
almost any normal edge shapes can 
be blanked out accurately. 


Corrugations are basic 


Another kind of standardization is 
found in the strips of corrugated 
stainless on the roof and sides of the 
cars. These are such a standard item 
that they might almost be called a 
Budd trademark. 

To make the strips, coiled stock 
is fed into a driven-roll draw bench 
that automatically forms the corru- 
gations and cuts the strip to the re- 
quired length. Different car designs 
call for different lengths of strip, of 
course, but it’s a simple job to ad- 
just the cutoff. 

The corrugations themselves either 
stay the same or, at most, require 
only roll changes on the draw bench 
to allow for slight differences in 
shape or metal thickness. After the 
strips have been flattened on the 


ends to close the corrugations, they 
go to the subassembly area for spot- 
welding. 

This area, with all its cables and 
hoses and portable spotwelders sus- 
pended overhead, looks something 
like a snake charmer’s nightmare. 
Part of the floor space under the 
welders is given over to fixtures for 
spotwelding the major subassem- 
blies: the floor-beam sections, the 
end-frame structure, the ventilator 
sections, and the side panels. 

Another portion of the area con- 
tains a number of large, general- 
purpose steel dollies that can be 
moved about at will. Here the side 
panels are finish welded after being 
tack spotwelded in fixtures. 


General-purpose tooling 

Because of the large number of 
spotwelds in each side panel, it would 
be impractical to do all this work 
in expensive fixtures. Therefore, once 
the panels have enough spots to hold 
them in alignment, they are placed 
on the dollies for final welding. 

Some are welding is also done in 
this area but not very much. In spite 
of the size of the product—a subway 
ear weighs about 55,000 Ib—spot- 
welding is the basic joining method 
at Budd. 

This is partly because the lighter 
gages of stainless steel lend them- 
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Side panels are finish welded on general-purpose doilies to 
keep fixture cost at a minimum. Corrugations are made of 
0.030-in. stainless; flat areas are 0.060-in. stainless 


Floor structure is turned right-side-up after underfloor equip- 
ment is installed. Fixture shackles help control it during lift 
but will be unfastened for the move to car-body erecting bay 


selves to spotwelding and also be- 
cause stainless steel requires less 
current for spotwelding than alu- 
minum or even carbon steel. Some of 
the corrugations are made of stain- 
less as thin as 0.016 in., and even the 
heaviest corrugations are only 0.030 
in. Structural members range in 
thickness from 0.060 to 0.210 in. 

Another reason for spotwelding is 
that the company knows this joining 
method inside out. Over 30 years 
ago when the available arc welding 
methods destroyed the corrosion re- 
sistance of 18-8 steel, The Budd Co 
eliminated this handicap by devel- 
oping and patenting its own process 
for spotwelding stainless. 

Called the Shotweld process, it 
employs short periods of current 
flow and maintains close control 
over pressure, time, and current in 
the spotweld. In the intervening 
years the process has passed into 
the public domain, but during that 
time Budd has perfected the appli- 


rugated stainless 


cation procedures and still prefers 
it to other joining techniques. 


Spotwelding procedure 


When an operator starts a new job, 
he works from a standard welding 
setup chart—for stainless steel, of 
course. Except for the end under- 
frame, it’s hard to find a piece of car- 
bon steel on a Budd car. 

In the first column of the chart, 
the man finds the thickness of the 
material he is going to weld. This 
is expressed in terms of the thinner 
outside piece in a pile-up of two or 
three pieces (see p108). 

Based on this dimension, the chart 
specifies the minimum electrode di- 
ameter, the minimum electrode force, 
the weld time in cycles, and the 
minimum weld strength required. 

For example, the chart says that, 
if the thinner outside piece is 0.060 
in., the electrode diameter must be 
at least % in., the electrode force 
1500 lb, and the weld time 10 cycles. 
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Complete roof is assembled in one piece, from ventilator sub- 
assemblies, roof carlines, and short and long strips of cor- 
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Roof assembly completes girder-like car structure. Carriage 
on tracks (right) carries welding equipment along length of car. 
Fixture bars inside car maintain alignment during assembly 


This should produce a weld with a 
shear strength of at least 2800 Ib. 

With this information, the opera- 
tor is responsible for setting up the 
machine so it will produce strong 
enough welds. To do so he sets the 
machine for the established values, 
and then he can adjust the heat con- 
trol to regulate weld strength. 

In actual practice, he starts out 
with the heat control at a low value 
and increases it until the welds are 
just below the flashing point. Then 
he checks his sample weld by making 
a pull test. If it meets the strength 
requirement, he fills out his record 
sheet and goes ahead with the job. 

The assembly drawing will specify 
the number of spotwelds per foot, 
but it’s not considered necessary to 
lay them out with a templet. A prac- 
ticed operator can usually locate 
them by eye. However, as these 
welds will appear in the final product 
without any further processing, they 
must have a good pattern so they 
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Short Runs are Big Business. . . 


STAINLESS STEEL (18-8) STANDARD WELDING CHART 


won't detract from the appearance. 

Quality of welds is maintained by 
periodic checks. Every two hours 
the operator must make a pull test 
of a sample weld and record all the 
data on his welding record sheet. Or Outside Dia Force In 
if he changes any settings on the Piece (in.) (Ib) Cycles 
machine, he must go through the (1) (2) (3) (4) 
same procedure regardless of the 

0.010 3/16 230 


time. 
In addition, roving weld-control 0.012 1/4 260 
0.014 1/4 300 


men make checks at random inter- 

vais during the shift. The welding 

machines themselves are equipped 0.016 /4 

with recording graphs. Thus a con- 0.018 /4 

tinuous record is made of the elec- 0.020 1/4 

trical factors in every spotweld. 0.022 1/4 
0.025 3/8 
0.028 3/8 


0.030 3/8 
0.035 3/8 
0.040 1/2 
0.045 1/2 
0.050 1/2 
0.055 1/2 
0.060 1/2 
0.065 5/8 
0.070 5/8 
0.075 5/8 
0.080 5/8 
0.094 5/8 
0.100 3/4 
0.109 3/4 





Weld Strength 
Weld 


Minimum 


(Ib) 
DS-LT HT-VHT 
FHT 


ST-MT 
(6) 


(5) 

200 250 

250 300 

300 380 

350 450 
550 


430 
500 600 
700 


Thickness 
Of 


Thinner 


Electrode 
Min Min Time 
ing 
(in.) 
(7) 
7/32 
1/4 
9/32 
5/16 
11/32 
11/32 
3/8 
7/16 
15/32 
1/2 
9/16 
5/8 
11/16 
3/4 
7/8 


Progressive assembly lines 


In the three final assembly lines 
we see a good demonstration of the 
flexibility that characterizes this 
plant. Here, even though each new 
order may involve differences in de- 
sign, the cars stop at established 
stations where specific parts and sub- 
assemblies are installed. 

As there are three assembly lines, 
one can be set up for a coming or- 
der while another works on the 
present one. Or, for a large order 
like the subway cars, two lines can 
be put on the same job. 

At one of the early assembly sta- 
tions the majority of the underneath 
equipment is installed while the floor 
itself is held upside-down in a fix- 
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ture. When this operation is com- 
plete, an overhead crane turns the 
assembly over and moves it to the 
car-body erecting bay. 

This station has to allow for a 
major difference between the subway 
cars and standard railway cars. The 
side panels of railway cars are usu- 
ally made in one piece, whereas the 
subway cars, because of their side 
doors, have four separate sections. 

When each of the sections is low- 
ered into place, it is aligned with 
the help of a transit and held in po- 
sition with large C-clamps and with 
aligning bars inside the car. Then 
the side panels are welded to the 
fioor structure, to each other, and to 
the end-frame structure. 

Just as in the subassembly area, 
are welding plays only a minor role 
here, and the bulk of the work goes 
to the spotwelders. Or, in this in- 
stance, we should say that the spot- 
welders go to the work. 


Welders ride carriages 


Actually, the machines do go to 
the work instead of the other way 
around. The product is a rather large 
item at this point—55 ft long—and 
has not yet been mounted on wheels 
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0.125 3/4 


Consult your foreman if: 


1. Welding four or more pieces in pile-up. 

2. Thinner outside piece is less than % total pile-up thickness. 
3. Welding thickness is not listed in above table. 

4. Weld spacing is less than that shown in column 7. 


NOTE: DS = dead soft (80,000 psi, approx min tensile strength), LT = low tensile 
(80,000), ST = special tensile (100,000), MT — medium tensile (125,000), HT = high 
tensile (150,000), VHT = very high tensile (175,000), FHT = full high tensile (185,000) . 


For mobility, therefore, the spot- 
welders are mounted on motor- 
driven carriages that carry them up 
and down the length of the car on 
steel rails. 

Also mounted on the carriage is a 
jib crane with a power hoist. These 
support a portable welder at what- 
ever height the operator wants it. 

Then, to cap everything, some of 
these contraptions even have a plat- 
form for the operator, for welding 
on elevated areas of the car. Thus 
the carriage is a completely self- 
contained work center, carrying the 
welding power source, the portable 
welding gun, and the operator (see 
cover). 

On his elevated platform, the op- 
erator can move the whole unit along 
the tracks with a push-button con- 
trol. When he reaches the position 


he wants, he can raise or lower the 
welding gun with other push-but- 
tons and then he makes his welds— 
by pushing a button, of course. 

After the ends, sides, and roof 
have been added to the assembly, 
the car goes to two more stations 
where safety-glass windows and 
miscellaneous equipment are in- 
stalled to complete the outside shell. 
Then it is leak tested in a giant 
shower bath that sprays 1280 gallons 
of water per minute while every 
seam and joint is inspected. 

At the remaining stations on the 
assembly line, the car gets insula- 
tion, interior paneling, seats, and 
other interior appointments. It is 
also mounted on its permanent 
trucks and is cleaned, polished, and 
final inspected before being shipped 
to the customer. 
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The USSR raises its industrial sights... 


By 1965: 2,356,000 Russian tools? 


Here are some startling revelations about the Soviet Union’s 

plans to overtake and pass the United States in industrial plant 

IN LESS THAN FIVE YEARS—based on an exclusive London interview 
with a top Russian machine tool official 


Within five years, Soviet Russia in- 
tends to have the “largest and young- 
est machine tool population in the 
world.” Specifically, the USSR’s goal 
is a national inventory of 2,350,000 
machine tools by 1965—60% of them 
less than 10 years old. 

To accomplish this feat, Russia will 
have to build at least 200,000* metal- 
cutting machine tools a year be- 
tween now and 1965. The startling 
fact is that Russia has already 
reached that level of production. 


USSR official “leaks” plans 


In an exclusive interview with the 
editors of Metalworking Production, 
AM/MM’s British counterpart, A E 
Prokopovich of the USSR State Com- 
mittee for Automation and Machine 
Building, pointed out that last year 
alone Russia built 140,000 machine 
tools—double its 1955 output. To 
achieve its 1965 goal, the country 
will have to build 1,134,000 machines 
during its current Seven-Year Plan, 
which started in 1959. 


Drastic replacement program 


Russia intends to take drastic 
measures in order to have the 
“youngest machine tool population.” 
Some 30% of all the machine tools 
in the country will be replaced in 
the next five years. In the machine 
tool industry itself, 50% of present 
plant is slated to go in favor of new 
high-production equipment. 

Such a sweeping replacement pro- 
gram is absolutely necessary if Rus- 
sia is to get its drive for worldwide 
industrial supremacy off the ground. 
In a recent speech, A I Kostousov, 
chairman of the State Committee for 
Automation and Machine Building, 
admitted that no less than 25 to 30% 
of all machine tools operating in 
Russia’s principal industrial regions 
are more than 20 years old. 

In his London interview, Proko- 


* Peak U S output of machine tools was reached 


dur’ 240,000 in 1952. 
A tool in 1958 (lat- 
est available figure) was 1,707,000 metaicut- 
bog machines—40% of them under 10 yeors 
° 


povich said that the USSR now has 
135 machine tool factories, 52 of them 
making special-purpose machines 
for the ultimate automation of all 
production in the USSR. Such plants, 
he added, are not all in the highly 
industrialized Moscow and Stalin- 
grad areas. Many are in industrially 
backward Soviet states, even in un- 
derdeveloped countries. 

Which direction will Soviet ma- 
chine tool expansion take? Accord- 
ing to Prokopovich, emphasis will be 
on increasing production in present 
plants, rather than on building new 
ones. This will be done, he said, by 
developing flow production methods. 
“And don’t confuse that with mass 
production,” he added. 


Russian builders specialize 


At present, most Russian machine 
tool plants are highly specialized — 
about 70% of all machines are pro- 
duced in batches of less than 100, 
and only 5% in batches of more than 
1000. Flow production of machine 
toois, first introduced in the Krasnoi 
Proletari lathe factory in 1937, is 
now in operation in 14 plants, which 
last year produced 40% of total Rus- 
sian metalcutting machine tool out- 
put in 1959. 

These flow-production plants have 
been so successful (average yearly 
increase in output is 30% as op- 
posed to an all-industry average of 
12.5%) that this method will be put 
into as many plants as possible. 


Labor productivity soars 


For example, labor productivity in 
the Krasnoi Proletari plant increased 
159% in the years 1950 through 1955, 
in the Svednevolgski multi-tool 
lathe factory worker output went up 
223%, and in the Gorki milling ma- 
chine factory 212%. 

Supporting the machine too] in- 
dustry are foundries and forging 
shops mechanized as much as 80%, 
and which report an increase in 
worker productivity of 60% or more. 

In further support of the flow-pro- 
duction theory, Prokopovich said 
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that labor content in a certain lathe 
made at a flow plant was 8.5%. An- 
other plant making the same lathe 
by non-flow methods found labor 
content in the machine’s cost was 
20.7%. 

Because of these impressive results, 
it is estimated that 60 to 70% of all 
machine tools will be made by flow 
methods by 1965. And more than 200 
different models will be produced in 
this manner, as opposed to 40 at 
present. 


Trend to standardization 


The Russians are going in for 
standardization in a big way, too, as 
a natural complement to flow pro- 
duction. In the Krasnoi Proletari 
factory alone (which already pro- 
duces gears on an automatic linked 
line), 40 automatic and 70 semi-au- 
tomatic lines will be turning out 
standard components by 1965. 

Russia has already adopted the 
U S-created “building block” ma- 
chine tool principle to such a degree 
that many machines now require 
only 10 to 15% special components. 
By 1965, Prokopovich estimates, a 
high percentage of the 18,000 specials 
Russia will build will incorporate 
building block parts. 

In Moscow alone, 5500 building 
block machines will be built a year 
by 1965, mostly for transfer lines. 
By 1975, Russia plans to have 30,- 
000 automatic lines in operation. 

As to application of building block 
principles to standard machine tools, 
Prokopovich cited a universal miller. 
The horizontal version of this ma- 
chine has 98.8% of its components 
identical with those of the basic 
model, while the vertical version has 
95.2% the same. 

Flow production is expected to 
have far-reaching effects on the ma- 
chine tool industry in Russia, Pro- 
pokovich said. For one thing, it will 
mean a shift in emphasis from one 
type of machine tool to another. 
Fewer center lathes will be used in 
flow factories for example, but more 
special-purpose machines will be 
used, many of them tape-controlled. 

More automatics and turret lathes 
will be used by 1965, Propokovich 
said, at the expense of fewer drill- 
ers, borers, shapers, and milling ma- 
chines. 
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Giant new autoclave combines electrical heat and | ag engers nitrogen (to prevent 


possibility of fire) to produce laminates for aircra 


t from materials such as those 


shown at right—1/16 magnesium facings, 2%-in.-thick honeycomb 


Electrical heat and pressurized nitrogen are combined as... 


Better laminates in less time are the 
end products of an electrically heated 
40,000-Ib autoclave just installed at 
Douglas Aijrcraft’s Santa Monica, 
Calif, plant. 

Douglas’s giant pressure cooker 
differs from others of its kind in that 
it combines electrical heat and pres- 
surized nitrogen, rather than the 
more conventional steam and oil 
pressure. Air could be used as a 
pressurized medium in the autoclave, 
but many of the materials Douglas is 
called upon to laminate are com- 
bustible and the use of nitrogen pre- 
cludes chances of fire. 

The Douglas autoclave admittedly 
cannot turn out laminates funda- 
mentally different from those made 
with other facilities, but it does pro- 
duce laminates to a higher degree of 
accuracy and with a shorter curing 
cycle. 

There is no practical limit to the 
configurations of parts that can be 
laminated in an autoclave, and the 
only dimensional limitations are 
those imposed by the autoclave’s 
work area, which is 20 feet long and 
7 feet in diameter. 


119 


Douglas puts 


One of the Douglas autoclave’s 
more interesting mechanical features 
is a quick-opening door hydraulical- 
ly operated at 600 psi. It can only 
be opened when pressure within the 
autoclave (usually 0 to 200 psi, with 
temperatures from 100 F to 450 F, 
+5 F) is totally relieved. Despite its 
10,000 lb weight, the door can be 
moved from fully open to fully 
closed, or vice versa, within one 
minute 


Internally isolated 


The autoclave proper includes an 
outer stee] shell 8 feet in diameter 
and 27 feet long made in conformity 
with ASME codes. And because the 
autoclave is internally insulated with 
steel-clad Fiberglas, the outer shell 
need not be heated to any appreci- 
able degree to obtain a specified tem- 
perature within. 

Heat for the work area comes from 
48 michrome electrical heating ele- 
ments, which are collectively capable 
of using up to 220 kw. Provisions 
have been made for only one zone of 
heat control, although heating ele- 
ments are divided into four banks, 


the heat on 


any one of which can be cut out tem- 
porarily if lower temperatures must 
be employed. 

Inside the oven, a 50-hp fan cir- 
culates heated nitrogen around the 
work, assuring rapid and uniform 
elevation of work temperatures. Fol- 
lowing a heating cycle, the work can 
be force-cooled by circulating gas 
around a water-containing, fin-coil 
heat exchanger. 

One compressor with a 125-hp mo- 
tor pressurizes the autoclave, and 
negative pressures for vacuum molds 
are obtainable with two 7%-hp 
vacuum pumps, which have suitable 
outlets or connections in the auto- 
clave’s work area. 

Control instruments include re- 
cording-pressure and recording-tem- 
perature controllers, a high-limit 
control, and a 16-point recording 
thermometer. 

For safety, two pressure-relief 
valves are set at different pressures, 
so that one valve can supplement its 
mate in the event of failure. The 
autoclave also has a 6-inch stainless 
steel rupture disk, which in extreme 
cases can prevent trouble by break- 


American Machinist/Metalworking Manufacturing - September 5, 1960 





laminates 


ing at lower pressures than do the 
outer shell or pressure tank. In addi- 
tion, pressure can be bled off by 
operators, using any combination of 
one pneumatic and two manual dump 
valves. 

To prevent unwanted pressure 
losses, the shaft that goes through 
one wall to drive the 50-hp fan is 
equipped with dual mechanical seals, 
which have separate oil-circulation 
and pneumatic accessories for lubri- 
cation and cooling. 


Fast work handling 


Work is moved in and out of the 
autoclave manually—quickly too— 
on a simple floor-level track. If nec- 
essary, part of the track can be ro- 
tated out of the path of the auto- 
clave’s doors. 

To date, the autoclave (made for 
Douglas by Baron Industries of Los 
Angeles) has been operated satis- 
factorily with every possible tem- 
perature-pressure combination in the 
0 to 200 psi, 100 F to 450 F ranges. 
Its versatility and precision have 
made the job of designing molds for 
laminates much easier. 








Fan-shaped drill heads save 
$5000 a month on Hawk missile 


It takes just 75 seconds to do all 
the peripheral drilling needed on a 
gimbal ring for the Hawk missile at 
Raytheon Co’s Andover, Mass, plant. 
Three speciai Edlund drilling ma- 
chines with U S Drill Head fan heads 
driven by Edlund cam feed units are 
saving the company as much as $5000 
a month. 

Each of the machines uses the fan 
head for peripheral drilling and a 
standard head for multiple-hole pat- 
terns in a flat surface of the Hawk 
gimbal ring. 

The fan head is bolted and dow- 
eled to the machine casting, with 
tool guides extending from the front 
face and pusher plate guides from 
the rear. Pusher spindles are ball- 
bearing mounted in pusher cylin- 
ders, which in turn are connected to 
the pusher plate through a linkage. 

The fan head is actually a fixed 
head (does not move on the machine) 
—the spindles feed through it by 
means of a pusher plate attached 
to the flange quill of the power 
unit. The spindle of the power unit 
extends through the pusher plate and 
into the back face of the head, pro- 
viding rotating spindle motion. 

Special gearing in the head ac- 
commodates angular mounting of the 





spindles, some of which are oper- 
ated in excess of 2500 rpm. Maxi- 
mum angle in most setups is 90 
degrees. Spindles and idler shafts 
are all ball-bearing mounted, the 
spindles are superfinished, and the 
special gearing consists of all shaved 
gears mounted on spines for smooth, 
positive operation. 

The fan heads may also be employ- 
ed on standard or special, vertical 
or horizontal drilling machines— 
particularly for drilling in parts 
where the axes are not parallel. Be- 
cause the heads are custom built for 
specific jobs, mounting brackets and 
adaptors can be arranged for easy in- 
stallation and removal. Open design 
drill chucks for quick, easy drill 
changes, or for installation of taps 
and adaptors for economical drilling 
permits ready access to the spindle 
and tapping of hole patterns with the 
same head. 

Previously, various Hawk parts 
were produced on _ single-spindle, 
hand-operated upright drillpresses 
employing tumble jigs. But scrap 
loss was high, because of many load- 
ings and unloadings and transfer of 
parts from one machine to another, 
and it was difficult to hold rigid tol- 
erances. 
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Fan-shaped drill head with mounting adaptor for use on standard upright drillpress. 


the 


the head, rotating the spin 
head can also be moe 
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Head is attached to right-angle fixture bracket, the base of which locates and ps 
. Pusher plate of the head connects to drillpress quill, providing feed for 
angular drilling spindles. : aes of the drillpress drives the shaft in the rear face of 
es. If the drillpress is equipped with a reversing motor, the 

for tapping by inserting taps and adaptors in the spindles 
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Hydraulic actuation provides infinitely variable feed rate, from 
zero to 30 inch per min, with this Jones & Lamson bar turret 
equipped with the Specialmatic control. 

e automatically indexed at any point in its travel, 


lathe 
turret can 


Hexagonal 


to save time. Front turret also is automatically indexed, while 
rear turret is manually set and automatically actuated, for cut- 
off, etc. Control provides automatic selection of any four of 
32 available spindle speeds 


Keys replace tape for sequencing . . . Logic is built into the circuitry .. . All 
motion end points are dialed in... Motions can be sequential or simultaneous 
... Every size adjustable at machine, as... 


Setup man programs this numerical 


By William M Stocker, Jr, 


senior associate editor 


A different approach to numerical 
machine control has been taken by 
Specialties, Inc, Syosset, NY. Instead 
of developing the system for pro- 
gramming and tape preparation away 
from the shop, this system is de- 
signed to permit complete setup and 
programming at the machine. 

Dan Cahill, chief engineer of 
Specialties, believes, as a former ma- 
chinist and manufacturing engineer, 
that the fundamental benefits of 
numerical control can be enhanced 
by combining them with the know 
how of experienced setup men rather 
than separating the control function 
from shop operations. 

F Philip Carruthers, special project 
engineer at Specialties, Inc and in- 
ventor of the Specialmatic system 
has spent more than three years de- 
veloping its adaptability to conven- 
tional shop practice. Every function 
is adjustable. 

As are other numerical-control 
systems, the Specialmatic system is 
most valuable for short-runs. Setups 
formerly requiring four or more 
hours on conventional turret lathes 
can be completed on a turret lathe 
equipped with this system in less 
than half the time. On many parts, 
production is more than doubled. In 
effect, the turret lathe is converted 
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into a single-spindle automatic for 
short runs. 

Full numerical positioning control 
plus complete manual adjustment for 
error correction, tool wear, or mate- 
rial variation is provided by the sys- 
tem. No external programming of 
tape or cards is required. Familiar 
machine-tool setup procedures are 
used. All programming functions are 
labeled in the machinist’s language. 
A good machinist or setup man, ac- 
cording to Mr Carruthers, can learn 
to operate a Specialmatic in less than 
four hours. Once a setup is satisfac- 
tory, only an unskilled worker is 
needed for loading and chip removal. 

This control system is readily 
adapted to turret lathes, boring ma- 
chines, grinders, welders, flame-cut- 
ters, millers, drilling machines etc 
Machine-tool actuators may be hy- 
draulic, mechanical, or electrical. 

Instead of tape or cards for pro- 
gramming, a complete set of metal 
keys is supplied with each system 
In this programming method, each 
key in a set is pre-perforated in a 
binary pattern by Specialties, Inc, 
to provide logical control of up to 
three sequential or simultaneous op- 
erations or any number of auxiliary 
functions. For a required setup, the 
correct keys to program the neces- 
sary sequence of operations are se- 
lected from the set and inserted in a 


programming drum which is mount- 
ed in the control panel. Perforation- 
patterns in the keys are read into 
the system by photoelectric cells. 
Because there are places for 36 keys 
on the reader, a possible 108 opera- 
tions of 63 different types are pro- 
vided and may be used in any de- 
sired sequence. 

With the functional sequence pro- 
grammed, end points and feed rates 
are individually set for each required 
dimension by one of, for the tur- 
ret lathe, 32 dials on the control 
panel. (More dials can be added if 
necessary.) The turret has 16 posi- 
tioning dials available, while the 
cross-slide and carriage each have 
eight dials in only a few minutes, 
the drum is programmed and the dial 
settings are completed. Then, with 
tools and work in place, the setup 
man takes a series of trial cuts on 
the “first piece.” 

By combining the advantages of 
numerical control with the know- 
how of the setup man, the latter 
avoids the need to set physical stops 
or otherwise establish his end points. 
Instead, he simply dials the required 
dimensions and the machine provides 
them automatically. Meanwhile, the 
drudgery of pulling a handwheel 
through cycle after cycle is elimin- 
ated. Yet the setup man retains 
full control of his machine through- 
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Printed circuits and transistors permit housing all control equipment in this single 
cabinet mounted on machine tool; also ease maintenance. Blocks of dials control 
end points and feed rates, while three lower dials are for setup. Programming keys 
are placed in rotor at lower left. Other switches are for auxiliary functions 


control system 


out its entire machining cycle. 

Heart of this control system is a 
sequential, linear-positioning trans- 
ducer. Developed by Specialties, 
Inc, this device provides infinite res- 
olution. Its positioning repeatability 
is better than 0.0002 in. under shop 
conditions for most applications. 
(Under controlled temperature con- 
ditions, its repeatability is closer than 
0.000010 in.) Each controlled motion 
is fitted with one of these trans- 
ducers, to feed back a signal which 
reports its position at all times. 

Numerical input to the control is 
by the individual dials. Each dial 
controls two, smaller, input trans- 
ducers—a coarse-positioning device 
to approximate the desired end 
points and a fine-positioning unit to 
establish the actual dimension. Dials 
are calibrated in divisions of 0.001 
in. Settings to 0.0001 or 0.0002 in. 
are readily made by interpolating 
within divisions. And the infinite 
resolution of the system will hold 
this accuracy. Feed rate is controlled 
by a potentiometer in the center of 
each dial. 

Linear measurement is achieved by 
balancing the signal from the con- 
trolled-motion transducer with the 
signal set up by the input trans- 
ducers when the desired end point 
is dialed. (When the signals bal- 
ance, they are said to “null’”.) Selec- 


tion of the direction and position 
of the measurement dialed on the 
panel is determined by the sequence 
programmed by the arrangement of 
keys in the drum-reader. A lamp in 
the center of each dial lights to show 
when that dial is in control of a 
motion. 

In setting up a typical job, the 
setup man chooses the proper tools 
from the crib and decides upon the 
sequence of operations—as if he 
were using a conventional turret 
lathe. He mounts tools, orienting 
each for its cutting operation. Then, 
to match the sequence of operations, 
he inserts the prepunched keys into 
the reader. Manually, he takes pre- 
liminary cuts (for example, facing 
end of bar). He turns “Setup Au- 
tomatic” switch to “Setup,” turns 
off all feed rates and pushes “Start” 
button. This signal indexes the first 
pre-punched key in the reader drum 
and sets up the initial step in the 
first operation. 

For example, if the first operation 
is “Stock Feed,” the stock stop is 
adjusted to the proper distance and 
the stock is automatically fed to the 
stop. Again he pushes “Start” button 
and the spindle begins to turn. At 
the next push of the “Start” button, 
the first tool is ready to move to- 
ward the work for a specific opera- 
tion and the appropriate dial is 
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lighted. Feed is increased as de- 
sired and the positioning dial is ad- 
justed to advance the tool to the 
desired end point in the work. 

Manual override permits retract- 
ing tools after trial cuts to measure 
actual depth of cut, after which po- 
sitioning dial is reset to closer tol- 
erance. After each part of operation 
is satisfactorily set, the “Setup-Au- 
tomatic” switch is moved to “Auto- 
matic.” With the drum-reader pro- 
gramming the complete cycle, the 
remaining pieces in the order are 
automatically produced according to 
the memory established by the dial 
settings for end points and feeds. 
At the point where rapid traverse of 
a slide is changed to a cutting feed, 
the logic system automatically intro- 
duces a slow feed for the start of 
the cut. 


4 : 
STRT 
cves 


Stainless steel keys, prepunched in a 
binary pattern, provide programming 
normally supplied by punched tape or 
cards. Each a can contain up to three 
functions and turret-lathe set comprises 
approximately 36 keys 
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Shop-built fabricator saves 87% .. . 

Stock feed, drill, tap, and cutoff are combined at this shop-built machine to 
produce sink-frame lugs at Drain Enterprises, Addison, Ill. The base is a 
Delta cutoff machine, on which is mounted an angle-iron frame that supports 
a motor-driven camshaft. The first cam operates a linkage stock feed, the 
second feeds the 14-in. Delta drilling and tapping spindles in downstroke 
controlled by a spring-loaded die set, and the third cam depresses the cutoff 
head. One motor drives the driliing and tapping spindles. Output is 40 lugs/ 
min from steel extrusions as wide as 3 in. Improvement over production rate 
with individual machines is 87%. One operator can control 2% machines 


aa 


Bain 








Electrostatics automatically spray lacquer . 
Automatic parts handling, cleaning, and electrostatic spraying and includes Detrex Chemical cleaning and Ionic electrostatic 


produce lacquer-sprayed metal parts as large as 5 ft long. New equipment. Parts are handled by conveyor all through wash, 
15,000-sq-ft plant is for Battle Creek Finishing Corp, Brooklyn; dry, charge, and spray sections 
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Wheel dressing takes no time... 

Circular diamond cutters redress grinding wheels that groove pro- 
peller shafts for Evinrude outboard engines without taking any extra 
cycle time. The cutters are powdered-metal matrix impregnated with 
small natural diamonds that are powered to contact the grinding wheels 
at the rear of the machine every 10 workpieces. The diamonds are 
blocky particles, and show no wear after months of application. The 
aluminum-oxide grinding wheels cut 410 stainless steel to form two or 
more grooves. Grinder is a Jones & Lamson developed for this job 


Foundry automation defins engine castings .. . 

Frist transfer machine for foundry operation is a Snyder engine-block 
definning unit with 13 stations in a segmented arrangement that al- 
lows easy retooling. It handles V-8 blocks at 240/hr, chipping fins 
from all sides. Hydraulic power indexes the parts and operates the lo- 
cators; air power does the remaining work, mainly with air hammers 


“Templet’ drill cuts circuit boards . . . 

Upside-down drill spindle feeds up through table to drill holes in five 
stacked plastic circuit boards at once. Drill head, with adjustable speed 
and feed rate, cycles only if metal finger (top) drops into etched hole 
in face of fixture plate mounted in top of the plastic-board fixture. Close 
positioning control prevents drilling if finger is not located exactly in 
center of the fixture hole. Machine was built special for Librascope div, 
General Precision, Inc, Glendale, Calif 
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Optical alignment of detailed components on aircraft fixtures is han- 
dled by alignment or as and jig transits on a tooling bar. Posi- 


tioning of the optical too 


s on the bar is automatic at Convair-San 


Diego. Inset, right: digital position control board 


Electronic positioner plus electronic leveler plus one operator 


Optical lineup in one minute! 


General Dynamic Corp, San Diego, Calif 


By John A Gilardo, manufacturing development engineer, Convair, A Division of 


Two electronic devices — a posi- 
tioner and a leveler—are breaking 
all speed records in optical align- 
ment of huge aircraft jigs and fix- 
tures for the Convair 880 jetliner. 

Lineup jobs that once took two 
men 20 minutes are now being done 
by one man in less than a minute, 
and accuracies are fantastic: within 
0.001 inches over 40 feet. 

The beauty of Convair-San Die- 
go’s new method is that it can be 
done wherever optical tools are 
used. 

Up to now, standard optical align- 
ment practice has been to mount a 
telescope at one end of a fixture, 
sighting the relative position of a 
component and the fixture on the 
crosshairs. 


This has its drawbacks. For ex- 
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ample, the man at the telescope has 
to relay data to the men setting up 
the component, but because the dis- 
tance from the telescope to compo- 
nent is often 50 feet or more, the 
process not only takes time but fre- 
quently results in misinterpretation 
and the job must be redone. 


One operator does the job 


Convair’s new method achieves 
more effective readings in less time, 
and with only one operator, by em- 
ploying a control similar to those on 
automatic machine tools to position 
and re-level optical instruments on 
the tooling bar automatically. 

Previously, one jig transit was 
needed for each basic reference 
point, but now one instrument 
maintains four reference ~ points. 


Overall time savings is about 20 to 
1—the leveler and positioner are po- 
sitioned repetitively within + 0.0005 
inches. 

The electronic positioner, or lin- 
ear-distance measuring device, is a 
compact, Convair-engineered unit 
built by Electrosystems, Inc. Alham- 
bra, Calif. The leveling device and 
its motor are mounted on the hinged 
instrument base of the positioner, so 
that releveling is automatic, as is 
positioning of optical instruments. 

Basically, the positioner is a com- 
bination of a 24-inch leadscrew as- 
sembly, a digital converter, an elec- 
tronic preset counter, and an instru- 
ment carriage with spring-loaded 
wheels (for free rolling on top of 
the tooling bar). 

An aluminum I-beam with a 25- 
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inch-long slot machined in the web 
is attached to the leadscrew housing, 
supporting the carriage. The car- 
riage has a %-inch-diameter steel 
pin passing through the slot in the 
I-beam for engagement with the 
leadscrew nut. Thus, as the nut 
moves on the leadscrew, the instru- 
ment carriage moves the same dis- 
tance on the I-beam. 

Travel of the instrument being 
positioned is not limited to the 
length of the leadscrew, rather it is 
limited only by the length of the 
tooling bar. Convair’s tooling bars 
range from 10 to 20 feet long, and 
contained accurately spaced holes 
on 10-inch centers over the entire 
length. 


24 inches of positioning 

Indexing the leadscrew carriage to 
any one of these holes provides 24 
inches of automatic positioning 
from the point. When the work area 
exceeds the leadscrew length, the 
assembly is simply moved to the de- 
sired location and re-indexed to the 
nearest reference hole in the bar. 

Thus to establish a working refer- 
ence of, say, 102.234 inches from a 
certain point, the operator moves the 
leadscrew carriage 10 holes (100 
inches) on the tooling bar and com- 
mands the system to travel the re- 
maining 2.234 inches automatically. 

When a fixture is under construc- 
tion and its components, or forming 
details, are ready to be located and 
installed, the tooling bar is posi- 
tioned at a right angle to the station 
of the fixture. The power switch at 
the console is turned on, the position 
selector is turned to zero, and the 
position drive switch is energized. 


Indicators cross-check position 


Throwing the drive switch moves 
the traveling nut to the end of the 
leadscrew — zero position. An “on 
position” indicator is energized when 
this position is reached, and at the 
same time five vertical numeral in- 
cators read “zero.” These indicators 
provide a crosscheck on the actual 
position of the travel nut and the 
predetermined position desired. Any 
dissimilar readings indicate a mal- 
functioning of the equipment. 

With the positioner “zeroed in,” a 
reference is established with the fix- 
ture, usually at the first station 
plane. The desired travel distance is 
then preselected by dialing the re- 
quired digits to the third decimal 
place on a bank of five horizontally 
arranged dials on the console. There 
are four such banks of dials—A, B, 
C, and D—one for each of four com- 


- 


Old method of re-leveling jig transits (once they were positioned on a tooling bar) 


required two men—one with an alignment telescope to direct the other man, who 


leveled the instrument as necessary 


New re-leveling device automatically levels = instruments after they are posi- 


tioned. Photoelectric cells are beamed throug 


the bubble in a spirit level to ener- 


gize a forward-and-reversing motor according to bubble position 


ponents at any station in the setup. 

A position selector switch is 
turned to the “A” bank (when this 
is the one being set up) and the po- 
sition drive switch is energized to 
move the leadscrew nut to the re- 
quired location. A run _ indicator 
light goes off when the instrument 
has reached its position and an on- 
position indicator signals that travel 
has been completed. 

Vertical position indicators are 
checked against the horizontal dial 
settings in the A bank to insure cor- 
rect positioning. This same proce- 
dure is followed in establishing 
succeeding reference points on the 
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remaining selector banks. When the 
next fixture location is beyond the 
range of the 24-inch leadscrew, the 
carriage is disconnected and rolled 
to the required location and the pro- 
cedure is repeated. 

The electronic leveling device used 
with the positioner employs two 
beams of light projecting through a 
spirit level. Any out-of-level condi- 
tion interrupts one of the beams by 
the movement of the bubble as it 
moves toward the high end of the 
tube. A simple photoelectric circuit 
provides on-off servo information to 
a 4-rpm gear-head motor which cor- 
rects instrument position. 
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TO DESIGN A DIE 


STEP 13 


Dimensioning 
and Notes 


Part 3 — Blanks for Drawn Parts 


By JR PAQUIN, supervisor, 


Tool Engineering Dept., 


Cleveland Engineering Institute 
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1 ee CLEARANCES. The application of dimensions to a 
jig-borer layout requires deliberation and caution. The slight- 
est error will usually render the completed die block useless. 
A common source of error is the improper application of 
clearances. This comes about because the value for the clear- 
ance must be added to the part dimension in some cases and 
in others it must be subtracted. The illustration shows a blank- 
ing punch within a die hole with clearance greatly exaggerated. 
The layout at 1 is a blanking station. Therefore, the die hole 
must be made to sizes given on the part print and clearances 
must be applied to the punch, and it will be smaller by the 
amount of clearance. 

In applying dimensions, observe three rules: 

1. For internal radiuses, those with their centers inside the 
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Some dimensions applied to a die drawing are simple; 
others must be calculated from considerable back- 
ground information and experience. The amount and 
kind of dimensions and notes applied to the drawing 
will depend on how it is detailed. 

There are two methods of detailing a die. In assem- 
bly detailing, all dimensions and notes are given on the 
assembly drawing. The dimensions can be of two kinds. 
The first includes dimensions that establish relation- 
ships between components, as needed for assembly. 
Additional dimensions are applied for critical operations 
performed after assembly to maintain accuracy. 

The second method of detailing is to draw and di- 
mension each component individually. Separate detail- 
ing is used for the more complex dies, and is the best 
method in most cases because the diemaker can be fur- 
nished with more information. Dimensions should not 
have to be calculated in the toolroom, because while 
the diemaker is working on dimensional problems his 
expensive equipment is standing idle. 

In separate detailing, sufficient space should be pro- 
vided for all dimensions, plus two or three that may 
have been overlooked. To estimate the amount of space 
between views, multiply the number of dimensions by 
% in. and add the extra space mentioned as desirable. 

When a tool contains a large number of details, group 
all round parts on one or more sheets and all square 
or rectangular ones on other sheets. Thus, the drawings 
for round parts can be sent to the lathe department and 
the other drawings to the milling or shaper depart- 
ments. 











a 


























punch, the amount of clearance is subtracted from the radius. 
This could apply to all radiuses A. 

2. For external radiuses, those with their centers outside the 
punch, the amount of clearance is added to the radius. This 
would apply to radiuses B. 

3. Distances C between centers remain the same for both the 
punch and die hole, are not affected by clearances. 

The layout at 2 is a piercing station. Therefore, the punch 
must be made to sizes given on the part print. Clearances must 
be applied to the die hole and it will be larger by the amount 
of the clearance. Observe that the order is reversed. For 
radiuses at A, the amount of clearance is added to the radius. 
For radiuses at B, the amount of clearance is subtracted from 
a given radius. Distances C remain constant. 
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Until facility in applying clearances is acquired, it is ad- 
visable to make a similar layout, allowing about % in. clear- 
ance between lines representing the punch and die members. 
Dimensioning directly on this layout will greatly reduce the 
possibility of error, because it will be readily apparent whether 
the amount of clearance should be added or subtracted from 
any given dimension. 

Cutting faces of blanking punches are fitted to the die and 
therefore they do not ordinarily require dimensioning. Also, 


-- 
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2 .. . HOLE-TO-EDGE DISTANCE. Drilled or tapped holes 
in tool-steel die blocks should have their centers located at 
least 1%4 times the hole diameter from edges to avoid crack- 
ing during heat treating and particularly under the heavy 
shock conditions of operation. Dimensions A would then be at 


least 1% times B. 
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3 « « PART DIMENSIONS. On part drawings for sheet- 
metal workpieces, dimensions are normally applied horizontally 
and vertically as shown at A for a simple representative part. 
Note that a triangle is formed as illustrated at B. The un- 
known dimension of this triangle can be easily calculated by 
trigonometry because its base and side have been given. 


in the plan view of the punches, do not give locating dimen- 
sions, The diemaker will know that all punches must fit in 
their corresponding die openings and he will locate them ac- 
cordingly. When tolerances are liberal, as when hole dimen- 
sions are given fractionally, make piercing punch diameters 
0.005 in. larger than nominal size. This allowance takes care 
of closing in of holes after piercing and of punch wear. When 
clearances must be held more accurately, specify the punch 
diameter to the high side of the tolerance. 


NOD 


4 . . EFFECT OF SCRAP STRIP. This is a good scrap strip 
design for the part illustrated in Fig. 3. The blank is drawn 
in an inclined position to conserve material. Angular posi- 
tioning of workpieces is required for most parts except simple 
round, square, or rectangular blanks, which may be run side 
by side, positioned either vertically or horizontally. 











625 BORE THRU 
3_ HOLES 


5 « « JIG-BORER LAYOUT. Holes in die blocks are di- 
mensioned for jig-borer layouts. In this type of dimensioning, 
all horizontal dimensions are given from the line representing 
the left surface and all vertical dimensions are given from 
the line representing the upper surface. Grind marks are ap- 
plied to extension lines to indicate surfaces from which ac- 
curate measurements can be taken. In a variation of the meth- 
od, the first hole is located fractionally, both horizontally and 
vertically. Other holes are then located from it with decimal 
dimensions in the same manner as shown here. 

All internal radiuses in the die-hole contour are completed 
as full circles with phantom lines. Notes with leaders are em- 
ployed to indicate that holes are to be jig bored at those lo- 
cations. Observe that horizontal dimensions A and B, and 
vertical dimensions C and D cannot be applied directly from 
dimensions given on the part drawing because of the inclined 
position of the blank. Their lengths must be calculated. 
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TO DESIGN A DIE 
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6 e « DIE BLOCK. At A is shown the plan view of the die 
block after holes have been jig bored. Note that the large 
holes will form part of the actual die-hole contour or outline. 
Jig boring holes to produce internal radiuses provides a very 


Y 


7 .. TRIANGLES IN DIE DIMENSIONING. When a 
part is tilted for best nesting in the scrap strip, Fig. 4, many 
dimensioning problems can occur when preparing the jig- 
borer layout. Note that when the inscribed triangle is tilted, 
and horizontal and vertical lines are extended, a second and 
adjacent triangle is produced. Even for a relatively simple 
workpiece, it may be necessary to develop a number of tri- 
angles in order to produce an accurate jig-borer layout. 























How to apply dimensions and notes .. . 





oO © 











accurate beginning or basis for laying out and machining ir- 
regular die holes. Precise lines are scribed tangent to the jig- 
bored holes. The center is sawed out and the sides are ac- 
curately die filed to “split the line,” as shown at B. 


FORMULAS FOR ADJACENT TRIANGLES 


8 
od «OD 
A 
c Cc 
B A=DsinX+C cosX 
c 


B=C sin X - D cos xX 


C=AcosX+BsinxX 


0 
D=AsinX - Bcos xX 
Cc A Cc 
A 
Cc 
A A 
0 OD f 
B 


TRIGONOMETRIC FIGURE IS SHOWN IN EIGHT POSITIONS TO AID 
IN VISUALIZING APPLICATION, 


8.. SOLVING ADJACENT TRIANGLES. This chart 
will be found invaluable in the solution of adjacent triangles. 
Formulas are given for solving all the sides and also for de- 
termining the large angle X when sides are known. It is often 
difficult to establish triangles on drawings because of the 
confusion of lines and the numerous positions which triangles 
may assume. Therefore, the trigonometric figure is shown in 
eight positions to aid in visualizing application. 


a 
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9 e « ENLARGED LAYOUT. Make a 10:1 layout of 
small blanks, to be certain that small triangles will not 
be overlooked. The sides of some of these triangles may 
be only a few thousandths long and would not be de- 
tected on an actual-size drawing. If they are ignored, 
final dimensions on the jig-borer layout will be incorrect. 

Fasten tracing paper over 10:1 layout. Draw the first 
triangle and apply identifying letters and dimensions. Es- 
tablish succeeding triangles that require solution and set 
up formulas for the entire job. 

In the enlarged layout, note that angle X is equal to 
the angle of tilt, and that angle P is its complement. So- 
lutions for valves A and B of adjacent triangles 1 and 2 
are determined by formulas given in Fig. 8. In all, three 
separate triangles are formed, numbered 1, 2, and 3. Fol- 
lowing is the procedure for solution, using view A: 

Given C, D, and X: Solve for A. 
Given C, D, A, and X: Solve for B. 
Given D and P: Solve for E£. 
Given D, E, and P: Solve for F. 














FINAL DISTANCES 
A is read directly 
B is read directly 
T equals A —- E 
U equals B + F 




















10 « «MULTIPLE TRIANGLES. Because the part is 
relatively small, additional triangles 4, 5 and 6, must be 
solved. View A shows all triangles, whereas view B is an 
enlargement to show triangles 4, 5 and 6 more clearly. 


Angles are: 
X = angle of tilt 
P complement of X 
R 45° 
Q R-P 








In enlarged view B: 
Given G and R: Solve for H 
Given J and S: Solve for K 
Subtract K from H: =f 
Given L and Q: Solve for M 
Given L, and Q; and M: Solve for N 














Final Distances 
A is read directly 
B is read directly 
T equals A — (E + N) 
U equals B + F+M 





Obviously, dimensions 7 and U would be incorrect if 
taken from the layout shown in Fig. 9. 














B 
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Timer subassembly is built up at bench, where one machine 
presses parts together, then stakes them with air-line pressure. 


Coded parts bins are those called for in blueprint spec list. 
Assembuy is typical—short run, small number of parts 


Double-job tooling assembles small parts 


By Frank Riggio, Cramer Controls Corp, Centerbrook, Conn 


We solved three typical short-run 
production problems when we de- 
signed our own equipment for as- 
sembling electromechanical timers. 
These were the problems: 

e For a large number of end- 
product assemblies required in small 
and medium-size lots, we had to 
stock too many basic parts and sub- 
assemblies, many of which were 
common to several end products. 

e For many short runs, with 
standard bench tools and conven- 
tional assembly equipment, we had 
to change tools often and keep mov- 
ing them in and out of temporary 
storage. 

e For a large catalog of end 
products, we had trouble keeping 
basic parts matched in proportion 
to subassemblies, and subassemblies 
matched to final assemblies. In addi 
tion, tooling had to be constantly 
straightened out in relation to the 
jobs going through the shop, because 
many tooling sets would work on a 
number of different 

One part of the solution to these 
difficulties is a combination pressing 
and staking machine that does two 
jobs, and allows assembly of small 
shafts, gears, hubs, cams, bearings, 
and other parts into a finished end 
product all at one machine. With 
proper tooling, which is small and 


subassemblies 
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Tool rack holds part print with tools for one position arrowed. Other prints in loose- 
leaf binder show parts and assemblies for which other tools in rack are required 


easily changed, it will do all 
mechanical work required on these 
timers, which means we can elim 
inate most if not all production rout- 
ing, transferring, handling, and 
stockpiling in the assembly shop. 


Double-action machine 


The Presstaker is a hand-operated 
arbor press that carries a holddown 


tool to do a press-fitting job or sim- 
ply to hold two parts together. Inside 
the press ram an air cylinder, actu- 
ated by a dump valve, drives an 
internal piston downward to a stak- 
ing punch (concentric with the 
holdown tool). This provides hold- 
ing, pressing, and staking all at the 
same machine. 
Holddown, 


staking, and backup 
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tools are interchangeable; they can 
be changed easily and quickly by a 
woman operator. Therefore, change- 
over from one assembly job to an- 
other is rapid. 

The machine made possible a sec- 
ond part of the solution to our pro- 
duction problems; a complete 
methods change to take full advan- 
tage of the equipment, and to use 
the capability of the machine to 
complete all assembly work on a 
given product at one station. 


New method 


A typical run works this way: 
First, one bench machine is sched- 
uled by our engineering department 
to make an assembly. There may be, 
for example, 20 subassemblies in the 
complete unit, and the unit may be 
required in a quantity of 25 pieces. 
The total number of individual parts 
is quite high; many of them go into 
the assembly in several locations. 
The important point is to keep the 
schedule and the run organized. 

A loose-leaf binder is made up 
with a drawing for each subassem- 
bly, including a simplified sketch, 
list of parts and parts numbers, list 
of tools and tool numbers, and se- 
quence of operations. The book will 
include 20 subassembly drawings, 
plus several additional drawings 
for the final assembly. The book is 
placed on a “music rack” at the 
machine to be used, where the op- 
erator can follow directions, then 
flip the pages as she completes the 
required quantity of each subassem- 
bly. 

Our stock room makes up a series 
of small parts boxes, with a differ- 
ent box for each different part, to 
match the total quantities required 
for the order. These are brought out 
to the machine, where the operator 
arranges first all parts necessary for 
the first subassembly. 

All tooling required for the job— 
and some tools may be used several 
times, on different subassemblies— 
is located in wire holders under and 
along side the “music rack.” On each 
drawing the required tooling is 
identified, and heavy red arrows are 
drawn to indicate the right tools, 
which are right next to the drawing, 
in the rack, in permanent locations 
(for this job). After use, the tooling 
is returned to the same holder, from 
which it may be picked up again. 


Continuous work 


Now the operator can go ahead on 
the first job, picking out and in- 
stalling the right tools, assembling 
the required parts, and following the 


Standard 


ddown, side switch (left hand) 


controls staking action. Internal piston drives staking tool after assem- 
bly has been pressed together. Gage allows air-pressure adjustment 


sequence indicated on the drawing 
until a subassembly is completed in 
the quantity desired. Then she goes 
to the next subassembly, with its 
different parts and tools. 

After all subassemblies are com- 
pleted, the final assembly is made 
the same way, by putting together 
subassemblies in the indicated order 
with tools as shown on the final 
drawing in the group. 

In some cases there are two ma- 
chines set up at one work station; 
one or two operators may be work- 
ing on successive subassemblies— 
but both from the same sheaf of 
drawings and the same tool rack. 
Multiple setups depend on speed 
required and the quantity of tooling 
involved in the job. 


Results 


The new method obviously works 
well; where 18 assemblers completed 
600 units/month previously, now 11 
workers can finish 900/month—an 
increase of better than 150% in pro- 
ductivity. In addition, quality con- 
trol is simpler than it was previous- 
ly, and can be held to tighter stand- 
ards. Because the Presstaker does 
both pressing and staking, both op- 
erations can be specified on many 
assemblies to improve product reli- 
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ability. As a result of better parts 
control and flow, our subassemblies 
vanish soon after they are com- 
pleted, paper work has. been dra- 
matically reduced, production sched- 
uling is simpler, and mechanical as- 
sembly is at a rate previously 
thought to be a pipe dream. 

Another bonus is inherent in the 
machine. On the air-cylinder down- 
stroke, air is vented before the stak- 
ing tool strikes the work, which 
eliminates recoil and improves ac- 
curacy. Tool-bushing seats are line- 
bored, so the tools mount concentric 
and _ staking-point drift is 
negligible. Staking force can 
adjusted by an air valve to any im- 
pact desired—just enough and no 
more, Operation at 30 psi produces 
penetration equal to that of a 900-lb 
hydraulic staking machine. 

For special applications, the nor- 
mal machine with a throat depth 
of 2 in. and 2-in. work-clearance 
height can be replaced by a machine 
with 10-in. throat depth. Alternate 
machine designs include one with 
the usual integral-cast shelf for a 
holddown guide bushing not in- 
cluded, but replaced with a C-frame 
tool unit—for large parts or for 
semi-permanent “standby” tooling 
for long runs. 
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Cockpit shell must be smooth outside, strong inside. Lockheed is... 


Doing the outside from the inside 


By H Schunk, senior design engineer 
and J E Cowart, senior tool engineer 


Shaped very much like a portion 
of an egg shell, the cockpit enclosure 
of Lockheed’s JetStar executive air- 
plane is actually built in a shell. En- 
gineers at the Marietta (Georgia) 
plant needed to preserve the shell- 
like smoothness of aerodynamic de- 
sign, and at the same time to build 
the subassembly out of many layers 
of glass and metal. Their solution: 
build a shell first, and then form the 
multi-layer skin, starting with the 
outside, by pushing layers into prop- 
er form, working from the inside. 
Because of the dissimilar materials 
(glass and metal) and the many lay- 
ers needed for structural purposes, 
smoothness could not be kept by 
constructing the unit over a solid 
plaster model, as is the normal meth- 
od. Stacking layer upon layer causes 
bumps or imperfections to grow to 
such an extent that the original de- 
sign shape strays from tolerances. 
This desired shape, however, is a 
smooth mathematical surface, and 
can be expressed as a formula. There- 
fore, tapes are cut and fed into a 
numerically controlled milling ma- 
chine, which mills templets. With 
these templets, engineers build a sol- 
id plaster model, and reproduce the 
desired shape by pouring epoxy- 
resin over it. The epoxy shell, then, 
becomes a jig inside which Lockheed 
fabricates the cockpit cover. 


Another problem 


By building the enclosure from the 
outside layer in, Lockheed engineers 
produce an airplane component, the 
outside of which closely conforms to 
the smooth design shape of the epoxy 
jig. This fabrication technique gives 
designers another problem to solve, 
but they do so to their advantage 

In standard fabrication work of 
this sort, a series of locator arms 
insure that all parts are properly 
positioned. But here this method 
would not work because the arms 
would have taken up too much space 
inside the compact shell. Therefore 
the windshields themselves act as a 
locating device for each panel area, 
making the cab-top into an H-type 
frame which easily locates all cross- 
pieces not in the panel sections 

This advantageous use of wind- 
shield areas assures that all the lay- 
ers closely conform to the original 
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Lockheed Aircraft Corp Georgia Division Marietta, Ga 


Attaching window dummies to an epoxy resin contour jig. Workmen at Lockheed- 
Marietta then assemble a cockpit enclosure for the JetStar executive aircraft by build- 
ing up layers of metal inside the contour to insure outer smoothness, inner strength 


shape desired, and are well within 
tolerances. Also, the assembly se- 
quence and procedure eliminate the 
need for piloted details. 


Use master holes 


Befcre the epoxy shell is taken 
from the plaster master, workmen 
mark the plane of each windshield 
area with three master holes, which 
provide a reference point within the 
jig itself for the location of each 
windshield area and necessary at- 
tach holes. This method of parts lo- 
cation provides greater accuracy in 
fabrication because it confines devi- 
ations to relatively small unit areas, 
each of which is accurately located 
within a single plane. 

Installation is now a simple mat- 
ter. Dummies showing the maximum 
allowable size of each window are 
bolted to the windshield areas 
through holes which match those cut 
in the jig. As layers are put on, one 
by one, they are pressed securely to 
the proper contour with these win- 


dow dummies, which are formed as 
templets to show maximum wind- 
shield size. 

After all the layers are clamped se- 
curely in place by the dummies, the 
entire jig assembly is moved to the 
drill, which makes the attach holes 
that have been precisely located. 


Openings are routed 


Windshield openings are then 
routed through all the layers at one 
time, using the templet cut into the 
dual purpose window dummies. This 
process insures a uniform edge on 
the windshield openings, and there- 
fore permits installation and inter- 
changeability of properly contoured 
windshields without an expensive in- 
termediate master. 

This technique is proved when the 
enclosure is transferred to the final 
assembly jig of the airplane. Smooth- 
ness has been preserved in a multi- 
layer assembly incorporating design 
requirements of maximum visibility 
and structural integrity. 
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Germany's metalworking industries are working around the pected to turn out 350,000 cars and trucks this year. The 
clock in an effort to catch up with a flood of orders. This 1,467,000-sq-ft plant is the biggest one in all General Motors- 
is General Motors Opel Works at Russelsheim, which is ex- dom, including those in the United States 


West Germany — 


phoenix of European metalworking 


Like the mythical phoenix of ancient Egypt—“consumed in fire By James Morrison 
by its own act, only to rise in freshness from its own ashes’— AM/MM Bonn Bureau 
Germany is again battling its way to the top of the European wa : ; us 
P » : P ith the resiliency of a rubber ball, 
industrial heap. Orders are pouring in from all over the world, len ys es wisn gs 
but a critical labor shortage threatens to pyramid backlogs and from the depths of industrial ruin. 
wipe out the price advantage Germany has enjoyed in the ex- This time, West Germany has taken 
. ie - something less than 15 years to re- 
port market. Here is the third in a series of on-the-scene reports gain her pre-World War Il eminence 
from the metalworking capitals of the world among the industrial nations of Eu- 
rope. More than that, Germany to- 
day is inexorably hounding Great 
Britain for second place among the 
Western industrial powers—behind 
the United States. 

It has taken sacrifice of a high or- 
der and singleness of purpose to 
bring Germany’s industry out of 
complete chaos in less than a decade 
and a half, but sacrifice and single- 
mindedness seem to be built-in 

ae qualities in the German character. 
‘oe Ps Like Russians, the Germans have 
, been willing to forego production of 
consumer goods and luxury items in 
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Dornier Aircraft kept its head above water in the first post- 
war years by manufacturing weaving looms and 
of Germany’s 


Now, with revitalization 


cars.” 


favor of building up essential in- 
dustry and world trade. It is a 
gamble that has paid off handsome- 
ly within the last two years—West 
Germany today lays claim, and just- 
ly too, to having the most modern 
industrial setup in West Europe. 

A recent estimate indicates that 
about 40% of the nation’s industrial 
equipment is less than five years old, 
and slightly less than 60% is less 
than 10 years old. This is the result 
of German industry’s plowing back 
nearly $2 billion a year into new 
plant and equipment over the last 
decade or so. 

This year, German industry will 
spend about 10% over that figure 
on capital goods, forced into adopt 
ing more and more automation and 
other tools of higher productivity 
by a combination of bulging order 
books and a serious, chronic labor 
shortage. 

Until last year, 40% of capital 
outlay went into expanding produc- 
tive capacity, and the rest into cop- 
ing with continually § increasing 
wages and declining labor reserves 
From here on out, more money will 
go into new plant and equipment to 
offset wage increases and a dwin- 
dling labor force. Within the next 
two to five years, it is estimated 
that a good 80% of investment cap- 
ital will go for equipment. 

Going into the top half of the sec- 
ond year since the creation of the 
European Common Market, experts 
believe that by 1970 industrial pro- 
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“bubble 


Air Force, 


duction and investment for the six 
member countries will be twice what 
it was in 1955. About 35% of this 
100% increase in production and 
investment is expected to come from 
Germany alone. 

Prime reason for the expected in- 
crease in German production is sim- 
ply this: Huge outlays for research 
and development over the last few 
years are beginning to bear fruit 
in the form of new metalworking 
methods and products. In 1959, for 
example, R & D investment equalled 
that for plant and equipment. 


Acute labor shortage 

But while West Germany’s eco- 
nomic position grows stronger and 
stronger in world markets, there is 
a growing cancer in the heart of its 
industry—chronic labor shortage. So 
serious is this shortage that experts 
foresee the day when Germany will 
be unable to preserve its price sta- 
bility because of continuing full em- 
ployment. 

There are four job openings for 
unemployed worker in Ger- 
many today—and only 0.7% of the 
labor force is jobless. 

On top of this, German industry 
is fast approaching a 40-hour week, 
down from 44 hours just a couple 
of years back. Both the metalwork- 
ing industry, with 3-million employ- 
ees, and the iron and steel industry 
have agreed to a 40-hour week by 
July 1, 1965. The transition from 
the present 44-hour week will take 


every 
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Dornier makes DO 27s, VTOL DO 28s, is licensed to make 
the G 91 for Italy’s Fiat and the F-104-G for United States’ 
Lockheed Aircraft 


place in three stages in the metal- 
working industry, and in two in 
iron and steel. 

Not only that, both industries 
have agreed to an 8.5% wage in- 
crease retroactive to July, 1960, and 
to a further pay increase of 5% to 
become effective July 1, 1961. (Av- 
erage hourly wage rate is about $1.10 
now, plus about 30c more in fringe 
benefits). Incidentally, Karl Bless- 
ing, president of the German Na- 
tional Bank, had previously warned 
that a 4% wage increase was all 
that industry could stand without 
passing on increases to buyers. 

Labor shortages are so acute, es- 
pecially in metalworking, that man- 
agement has no course but to accede 
to labor’s demands. Industry is now 
extremely worried that spiralling 
wages may soon pare down the price 
advantage Germany has so far en- 
joyed in world markets. 


Workers from Italy 


Trying desperately to offset the 
costly manpower shortage, the met- 
alworking industry this year alone 
has imported some 18,000 workers 
from Italy, and has another 30,000 
on the way in. Even so, these 48,- 
000 workers are a drop in the bucket 
of German needs. Not only that, 
few of the Italian immigrants are 
skilled in metalworking, and it is 
likely that most of them will prove 
so inept that they will be shunted 
off to work on farms and in the 
construction industry. 
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Ultimately, the 1,750,000-member 
German metalworkers’ union hopes 
to conclude separate agreements with 
individual employers, so that higher 
wage rates now being paid in or- 
der to attract and keep workers can 
be legalized. In this way, employ- 
ers will not be able to slash such 
extra benefits abruptly if business 
falls off, or if the labor market re- 
turns to normal. 

Of late, the proverbial industrious- 
ness of the German worker has suf- 
fered a serious setback. The number 
of overtime hours worked per man 
per week dropped from 3 hours in 
1955 to 1% hours at 1959’s end and 
is still decreasing—in spite of the 
acute labor shortage and a cutback 
in the average workweek. 


Absenteeism and “moonlighting” 


In roughly the same period, the 
percentage of workers off the job 
for such legitimate reasons as ill- 
ness, or such illegitimate ones as a 
hot football games increased rough- 
ly 20% from 482% in November 
1956 to 5.84% in November 1958, 
and although no figures are avail- 
able yet, it looks as though ab- 
senteeism has gone up another 20% 
in the last year or so. 

Fact is, many workers now have 
so much spare time on their hands 
that they are “moonlighting” (work- 
ing on two jobs). One German sub- 
sidiary of a U S automaker reports 
some workers are finishing their 
shifts on the assembly line, then go- 
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American equipment plays a big role in keeping German production up in the face 
r shortages. Here, at Volkswagen's Hanover plant, U S-made Clearing 
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presses produce top and side panels for Volkswagen lightweight delivery vans at a 


rate of 550 per day 


ing out to earn beer money as cas- 
ual laborers on construction jobs 
within the works compound, often 
relieving workers who go in to re- 
lieve them on the assembly line. 
And along the Rhine River valley, 
factory workers regularly sign up 
on weekends for stevedoring jobs. 

Though frowned upon by both 
management and trade unions, this 
practice of holding down two jobs 
has tacit approval of the govern- 
ment—the Finance Minister is not 
averse to issuing two tax cards to 
the same worker. 

Upshot of all this is that the work- 
er has things all his own way in 
Germany today, so much so that 
management contends that wage 
rates now in force are just about 
the maximum that can be borne by 
industry without sending prices 
spiralling in all sectors of the West 
German economy. 

The Association of German Em- 
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ployers recently stated that any fur- 
ther cutback in the workweek could 
seriously impair production, this in 
spite of hurry-up efforts by man- 
agement to lay in automated ma- 
chines and other means of increas- 
ing productivity of Germany’s work- 
force. 


Surprisingly few strikes 

Since 1951 German workers have 
had more extensive bargaining 
rights than those in any other coun- 
try in Western Europe (and un- 
doubtedly in the Eastern Bloc, too). 
Relations between employers anc‘ 
the trade unions are surprisingly 
good, however. Strikes in West Ger- 
many have been much less frequent 
than in most other European nations. 

Last year, for example, the long- 
est strike lasted only five days, and 
of the 120 shutdowns occurring in 
Germany during the year, most 
of them lasted only a few hours. 
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Here, then, is the overall picture 
of West German industry today: On 
the credit side are fast-growing 
sales in foreign markets (which are 
expected to get a big boost as the 
European Common Market takes ef- 
fect); high domestic demand for 
automobiles, appliances and other 
consumer goods—brought on by full 
employment, high wages, and de- 
privation of such “luxuries” as ap- 
pliances and automobiles since the 
war as Germany concentrated on 
building basic industry at a cost of 
going without all but the most es- 
sential human needs. Industry’s or- 
der books are full to overflowing. 

On the debit side: extreme diffi- 
culty in getting workers to fill those 
orders, and the beginning of what 
may well turn out to be Europe’s 
most vicious wage-price spiral. 

Within that framework let us 
look at the more important segments 
of German metalworking: 


Machine tools 


First things first, and in postwar 
Germany, manufacture of machine 
tools—most basic of basic industries 
—has been accorded top priority. 
This industry is undoubtedly the 
most important single factor illus- 
trative of the tremendous technical 
strides the country has made since 
World War II. 

Roughly 10% of all machines now 
being built in Germany are machine 
tools of one kind or another. Not 
only that, machine tools are the 
darling of German exports, having 
battled their way to the top of the 
European heap despite intense and 
bitter international competition. 

The industry had gradually been 
picking up steam in world and do- 
mestic markets for the last several 
years, but no one could have fore- 
seen the tremendous upsurge in or- 
ders that started in the middle of 
last year. The German Machine 
Tool Association estimates that or- 
ders are running now at an annual 
level of about $475 million. Com- 
pare this with 1959 domestic and 
foreign sales of the U S machine 
tool industry in 1959—$658.8 million 
—and it is obvious that Germany is 
now top contender for second place 
in the West. Whether or not she is 
outproducing Russia is a moot point, 
what with the Russians’ penchant 
for extravagant claims, fluctuating 
prices, and figure juggling. 

But here again, all is not beer 
and skittles. The labor situation is 
so acute in the machine tool indus- 
try that something radical must be 
done to increase productivity or 
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Running neck and neck with giant Krupp for first place in the German industrial 
setup is Siemens at Erlangen, which specializes in such heavy industrial equipment 
as this rotor for a 16,000 kva hydroelectric generator. Siemens does nearly $1 bil- 
lion a year, with foreign orders accounting for about a third 


backlogs will pile up higher, and 
higher, and higher. At the moment, 
there is little or no chance of aug- 
menting the industry’s pitifully in- 
adequate labor force of about 86,000. 

The Russian-East German machine 
tool industry is just now getting in- 
to its stride. Russia and her satel- 
lites are now concentrating on home 
demand, but when that demand is 
fulfilled they are bound to turn 
their attention to markets now dom- 
inated by West Germany. 


U S trade is static 


As to trade with the United 
States, the export-import pattern 
has altered little over the last sev- 
eral years, with Germany exporting 
about $10.5 million worth of ma- 
chines to the U S a year, and getting 
about $12.5 million worth of Ameri- 
can machines in return. 

Oddly enough, despite the 
stranglehold labor has on manage- 
ment in Germany, several U S ma- 
chine tool builders are eyeing Ger- 


many as the logical spot to set up a 
plant that will give them a foot- 
hold in the European Common Mar- 
ket. High as German wages are by 
European standards, they are still 
far below those in the United States. 
Actually, the German worker gets 
just about as many Deutsche marks 
(about 24c) per week as his Ameri- 
can counterpart gets dollars. And 
some U S builders reason that Ger- 
mans work at least as hard as 
Americans, and their basic work- 
week is certainly longer. 
Consequently, offers by American 
firms for partnerships or complete 
takeovers of German companies are 
frequent. But German owners, while 
they do accede to a brisk back-and- 
forth business in licensing agree- 
ments, are for the most part cold- 
shouldering any offers that would 
mean selling or sharing their busi- 
ness. They figure they’re doing 
pretty well on their own right now, 
and why take on a partner in the 
goose that lays the golden egg? 
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Germany’s huge Krupp Automotive Works trends toward semi-automatic oe 
as well as highly automated machines. This Krupp-designed high precision boring 





machine for truck rear axle housings has three simultaneously operating spindles, 
achieves high accuracies, is operated by only one man 


Germany’s automotive industry 


If machine tools are the darlings 
of German exports in the basic in- 
dustry category, a similar honor cer- 
tainly goes to automobiles in the 
consumer goods end. German auto- 
mobile demand at home and abroad 
has so far exceeded production ca- 
pacity that the country regards au- 
tomaking as its national nest egg. 

Prize of the German stable is Eu- 
rope’s best-selling Volkswagen, the 
“People’s Car” conceived in prewar 
Hitler Germany and which has 
changed little in basic design since. 
Volkswagen (including Microbuses 
and Karman Ghias) should account 
for about a third of the nearly 2- 
million cars, trucks and buses that 
Germany expects to produce this 
year. 


The German auto industry has 
literally risen from the ashes of 


World War II. Today, the “Big 
Four” (Volkswagen, GM-owned 
Opel, Daimler-Benz and Ford of 


Germany) are pouring about $125 
million a year into new plant and 
equipment to meet an avalanche of 
orders and to break the back of the 
labor shortage. In line with this lat- 
ter effort, German automakers are 
decentralizing production. 

Volkswagen, for example, builds 
its engines and gears at a new plant 
in Hanover, its spare parts at Kas- 
sel, and its axles in Brunswick, 
even though main assembly and ad- 
ministration remains at Wolfsburg. 

Ford of Germany has just com- 
pleted negotiations for a 250-acre 
plot of land at Coblenz, about 65 
miles south of Cologne headquarters, 
and hopes to build up a workforce of 
5000 to 6000 to work on the new as- 
sembly lines. 

After an abortive attempt to buy 
up BMW manufacturing facilities in 
Munich, Daimler-Benz is now con- 
centrating future expansion on new 
plants to be built within easy reach 
of Stuttgart headquarters. 

Such continuing high-level ex- 
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pansion is merely a reflection of 
rising demand for German vehicles. 
In 1959, production of cars, trucks 
and buses hit the 1.7-million mark, 
contrasted with 1958’s 1.5 million. 
This year’s target is 2-million units, 
at least 51% for export. 

The automotive industry is Ger- 
many’s prime example of modern- 
ization and automation to offset ris- 
ing wages and labor shortages. This 
has been brought about by heavy 
investment in new machine tools, 
presses, and transfer equipment. 

Modernization has allowed the in- 
dustry to cut its workweek from 
three shifts six days a week to two 
shifts five days a week, without an 
appreciable loss in production. Even 
so, Daimler-Benz reports a 12 to 14 
months’ arrears in delivery of its 
larger models and Volkswagen is 
completely booked up through 1960. 


“Mechanical Engineering” 

Loosely classified as “mechanical 
engineering” are such industries as 
food machinery, textile machinery, 
materials handling, and several in- 
dustries turning out consumer goods 
processing machinery. Together, they 
have invested something like $1 bil- 
lion in new plant and equipment 
over the last two to three years, 
produce more than $5 billion worth 
of goods annually. 

Approximately 30% of this output 
is exported today, a figure which 
has stayed more or less level in the 
last few years. But domestic de- 
mand for such products has in- 
creased greatly in the same period, 
so that (1) new orders are up con- 
siderably over comparable 1959 thus 
far, and (2) capital investment will 
hit an all-time high, exceeding 1956’s 
record $350 million. 

Here again, the fly in the ointment 
is the shortage of skilled labor. The 
available workforce is almost fully 
employed and is expanding much 
more slowly than the population. In 
the past, the workforce has been 
bolstered considerably by large 
numbers of skilled and unskilled 
refugees from East Germany, but the 
flow of workers has been cut off by 
that government. 

Upshot of all this is that produc- 
tion in these industries cannot be 
increased substantially unless more 
workers are recruited, and what with 
intense inter-industry competition 
for them, it seems unlikely that suf- 
ficient workers can be found. Me- 
chanical engineering industries will 
have to invest heavily in mechaniza- 
tion and automation equipment to 
keep production up. 
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Fabricated metal products, an- 
other loosely defined metalworking 
category which includes everything 
from tablespoons to aircraft engine 
parts, plus general job shop work, 
encompasses some 5000 firms in West 
Germany, most of them fairly small. 

Until 1959, these industries were 
keeping pace with the general ex- 
pansion of German metalworking, 
but since 1959 they have generally 
experienced a period of stagnation. 
Nevertheless, business increased 4% 
last year, will increase another 4% 
this year—mainly because France 
and Britain have liberalized impor- 
tation of German fabricated metal 
products. Production in 1959 amount- 
ed to $2 billion. 

Of all German metalworking in- 
dustries, this one is hardest hit by 
labor shortages, according to the 
Steel Goods & Metalworking Asso- 
ciation. Here, even though machine 
tools and other equipment are highly 
modernized, the large variety of 
product and the shortness of runs 
make it difficult to offset an inade- 
quate labor force. As a result, back- 
logs are piling up. 

One solution, suggested by the As- 
sociation and now being closely 
studied by German and by neigh- 
boring European manufacturers, is 
for individual firms to combine and 
centralize production. 

In this way, individual factories 
would make a single item, or at best 
just a few items, which could then 
be exchanged with cooperating plants 
for other hardware items. 


Electrical manufacturing 


Germany’s vaguely defined “elec- 
trical engineering” industries em- 
race everything from electronic 
components to giant hydroelectric 
turbines. Altogether, they are ex- 
pected to do $4.4 billion worth of 
business this year, a 10% rise over 
1959. Continuously increasing wages 
and declining labor reserves have 
caused these industries to invest $200 
million a year in new plant and 
equipment over the last three years, 
and 1960 should see a spectacular 
$300 million outlay for modernization 
and expansion of facilities. 

Siemens, one of Germany’s two 
leading electrical manufacturers, 
alone plans to invest $62 million in 
capital goods and expansion by 1960's 
end. Even so, this is only equal to 
1959 spending, and it doesn’t come 
up to Siemens’ record outlays in 
boom 1956 and 1957. 

Germany’s Association of Electri- 
cal Machine & Equipment Manufac- 
turers recently estimated that 55% 
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of member firms’ equipment is less 
than five years old, and not more 
than 20% is older than 20 years. 
Even with such impressive modern- 
ization figures, capital investment 
would jump by leaps and bounds if 
those who, according to an Associ- 
ation spokesman, believe the “old 
and trusted methods are best” could 
be jolted out of their complacency. 
Then the labor shortage problem 
could in a large measure be solved. 

Without quoting firm figures, this 
Association believes that more was 
spent on research and development 
in 1959 than on actual capital invest- 
ment. The R & D spending curve 
might well flatten out, but it is cer- 
tain that the amount of cash spent 
for this purpose this year will equal 
that spent in 1959. 


Aircraft industry 


Just two years ago the German 
aircraft industry hadn’t gotten off 
the ground. Last year, however, saw 
a tidal wave of revitalization, and 
there are now unmistakable signs 
that this is the beginning of a recon- 
struction of what was once one of 
the world’s leading, if not the lead- 
ing, aviation industries. 

Within two years, say trained ob- 
servers, West Germany’s aircraft in- 
dustry will be Europe’s strongest. 

To accomplish this feat, Germany 
will have to bridge a 15-year gap 
created after World War II, when 
the Allied powers decreed that Ger- 
many would be deprived of any data 
that would keep the country up to 
date on aviation technology. 

But the bridge has already been 
built: Assembly (not production) 
started in July on an order for 660 
F-104-G fighters, with another order 
for 300 to follow from Belgium and 
Holland, One snag, however: trans- 
posing U S blueprints from inches 
into meters. Teams of technicians 
are currently working on several 
major new projects, best known of 
which is a Mach 3 VTOL fighter 
planned as a follow-on to the Star- 
fighter when it phases out in 1965. 
A joint German-American satellite 
project is being researched in Ger- 
many, but will be US-launched. 

Two German commercial trans- 
ports are under development—one 
said to be competitive with France’s 
highly successful Caravelle, and the 
other a twin turboprop. French and 
German designers are working to- 
gether on the latter, and prototype 
construction is well under way. 

Helicopters and business aircraft 
are under development, too, as are 
a number of unusual light planes. 





For fear of scaring German tax- 
payers out of their wits, and setting 
warmongers’ tongues wagging, the 
Association of German Industries re- 
fuses to comment on the amount of 
capital invested in Germany’s air- 
craft industry in the last few years. 
But it is an educated guess that tool- 
ing up for the Starfighter alone will 
cost more money than was expended 
by the entire industry in the first 
12 years after World War II. 


Americans in Germany 


With the exception of automobiles 
built by the giant U S-owned GM- 
Opel and Ford of Germany, produc- 
tion by American firms for shipment 
back to the United States is insig- 
nificant. There is little doubt that 
some of the output of German sub- 
sidiaries of Remington-Rand, Min- 
neapolis-Honeywell and Internation- 
al Telephone & Telegraph (Standard 
Elektrik-Lorenz) finds its way back 
to the United States but the quan- 
tity is not overly large. 

Generally speaking U S subsidi- 
aries in Germany produce goods 
primarily for the German home mar- 
ke, then for other European markets 
and Asia and South America. The 
U S market tails along at the end. 


Summing up 


Germany today is booming, there 
is no doubt about that. But the 
flashy performance in world mar- 
kets of, say, the Volkswagen and 
some machine tools hasn’t been quite 
so flashy in recent months. Fact is, 
foreign order volume has fallen off 
in almost all sectors of German met- 
alworking—due largely no doubt to 
increasing lead times on everything 
from automobiles to machine tools. 

Domestic demand, curbed until 
1957 in deference to foreign orders 
which would bring in much-needed 
foreign exchange, is expected to take 
up the slack in demand. But whether 
it is working on foreign or domestic 
orders, German metalworking is 
plagued by a labor shortage which 
forces it into huge expenditures for 
modern equipment that will main- 
tain production levels. Whether or- 
ders come from outside the country 
or inside the country, lead times 
aren’t getting any shorter. 

Some observers believe that Ger- 
man metalworking still lacks the 
balanced production which it had 
prior to World War II and which it 
simply must have in order to reach 
peak economic and technical effi- 
ciency, and to maintain its compet- 
itive position in world markets. Only 
time can tell whether they are right. 
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Tapping Heads 
10 ana 11 


Operational 


On this 23 station Greenlee automatic transfer machine being built for a 
prominent truck maker to machine cylinder heads, GREENFIELD taps were 
on the job way back here during test runs on the assembly floor. 


When buying machine tools, it’s smart to choose a reliable tool supplier to 
work along with your machine builder. Then you'll know on delivery that 
your tools as well as the machine are truly operational. 


GREENFIELD TAP & DIE Greenricvo, mass. 





all about the latest developments in automatic 
and conventional machines such as: 


@ 3 Dimensional ALL NEW Continuous Path Tape 
Controlled Profiling and Milling Machine with 
most advanced features of design and con- 
struction. 


@ Vertical Ram Type Milling Machine with tilt 
head and tilt table. 





@ 4 Axis Trace Control Profiling and Milling 
Machine. 


Mark the date: Sept. 6 through 16th and plan to visit 
us in Booth 846 Machine Tool Exposition. You'll be glad 
you did and we will be happy to see you. 


EKSTROM, CARLSON & CO. 


1414 RAILROAD AVENUE ROCKFORD, ILLINOIS 


EKSTROM - vo" 
CARLSON . 8 46 


Sept. 6 to 16th 
CHICAGO 
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Designed To Do More Jobs... Produce More Work 
..- Save More Production Time and Cost 


Proved, definitely, as the cutting tool for the die-sinking industry, T-J now 
offers an expanded cutter line for the precision milling of today’s high speed, 
high production manufacturing. The new line has been designed to do more, 
as well as add to individual cutter life. Cutters feature a high helix angle, 
double back-off, right or left hand spiral, and flats on the shanks for set screw 
type chucks. Write today for Catalog No. 259 and complete details to 
The Tomkins-Johnson Co., 2425 W. Michigan Ave., Jackson, Mich. 


Representation in all major areas, including Canada. 


T-J ¥ 
ea TOMKINS - JOHNSON 


~ 


RIVITORS...AIR AND HYDRAULIC CYLINDERS... CUTTERS... CLINCHORS 
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TROBOTAC’ 


E 
Slow Motion Analysis 
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This Strobotac is a completely new design 
based on a unique white-light strobotron tube. 
Much brighter light — 70 times that of its pred- 
ecessor — combined with extremely short flash 
duration reveals operating details of 


GENERAL RADIO 


WEST CONCORD, MASSACHUSETTS 
CHICAGO PHILADELPHIA WASHINGTON, D.C. 
Ook Pork Abington Silver Spring 

Village 8-9400 HAncock 4-7419 Wniper 5-1088 


NEW YORK, WOrth 4.2722 
District Office in Ridgefield, N. J. 
WhHitney 3-3140 


of Mach 


hometry 
ery and Cyclic Movement. 


ft fo: 


machines and processes. Now you can see in 

detail the operation of cams, gears, pulleys, 

linkages, and mechanical parts of all kinds — 
details you’ve never seen before. 


COMPANY 


LOS ANGELES 
eles 
9-6201 


SAN FRANCISCO 


los Altos IN CANADA 
Whitecliff 8-8233 


los Ang 
HOllywood Toronto 
CHerry 6-2171 
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Blanks for Elliptical Shells 


O By Ferenc J Kuchta, mechanical engineer, J Wiss & Sons Co, Newark, NJ 





R=V(d-R, +R, (d-R,) 7 +2R, 42d (h-Rg) 





Ry: Vic-R,)+R,l¢-R,)¥ + 2R+2c(h-R,/ 














The blank for an elliptical shell can be determined as fol- 
lows: 


Given: 


AA’ = minor axis of ellipse 
BB’ = major axis of ellipse 
N and N’ = loci of radiuses c and R, 
M and M’ = loci of radiuses d and R, 


By mathematics: 
AN’ 


BM 


1. To determine point O. Draw horizontal line from A and 
vertical line from B’. The intersection is point O. 

2. Connect A and B’ 

3. From O, draw a line at right angles to AB’, and extend 
until it cuts the vertical centerline at N’, the locus for R,. 

4. Line ON’ cuts the horizontal centerline at M’, the locus 
for R,. 

The blank radii R, and R, are found by the formulas. 


O American Machinist/Metalworking Manufacturing - September 5, 1960 





Quality 


Now you can get any soluble coolant 
you need... from one source... Sunoco 


Sun is literally a supermarket for 
soluble oils—all the way from a low- 
cost emulsifyirg oil to a chemical 
coolant. Each one can solve a differ- 
ent production problem. For ex- 
ample: 

For versatility at moderate cost, 

use regular S.E.C.O. (Sunoco 

Emulsifying Cutting Oil). 

For heavy-duty work, use S.E.C.O. 

HD. 

For high detergency, machine or 

grind with S.E.C.O. 271. 


‘ wale hest economy of ; 


For high-power wetting and lubric- 
ity, use Sun’s new chemical 
coolant, Sunicool. 
You can profit by checking into the 
benefits of Sun Soluble Cutting Oils. 
They’ve led the field for years... 
they’re backed by Sun Oil . . . they’re 
good. And so are Sun’s many 
straight and compounded oils. Ask 
your Sun man for all the details, or 
write to Sun Om Company, Dept. 
AM-9, Philadelphia 3, Pa. In Canada: 
Sun Oil Company Limited, 
Toronto and Montreal. 


+ 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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Surface Speed Nomogram 


By F Caplan, design engineer, Kaiser Engineers, Oakland, Calif 


Rom 
1500 — 
q Formula: 

7 rT 
C= J D X tpm 


where: 
= circumferential speed, fpm 
= diameter, in. 

Note: 

If the scale values of D or rpm are 
multiplied by any number N, then 
the seale value of C must be mul- 
tiplied by N accordingly. 

Example No. 1: 

What is the surface speed of a 
% in. shaft running at 120 rpm? 
Note that % in. is off scale, but that 
D= % =0.1 x 2.5. Here N = 0.1. 
Then connect D = 2.5 with rpm 
= 120 and read 79 on the center 
scale for C. However, the true value 
of C—=N x 79 = 0.1 x 79 = 7.9fpm. 
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Example No. 2: 
What is the tip speed of a 25-in. 
dia fan running at 1200 rpm? 


8 


ro) 
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Align D =25 —-Nx25 = 10x35 
with rpm = 1200 = N x 120 = 10 
<x 120, and read C = 10 x 10 x 79 
= 7900 fpm 


, gear, pulley or impeller 
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3.14 x 25 x 1200 
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D =diameter, inches 


= 7.9 x 100 7900 
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Photo courtesy Elastic Stop Nut Corporation of America 


makes millions of them 


from Aristoloy Electric Furnace Steel 


Stee! for self-locking hex nuts must be uniform in applications requiring steel of uniform quality. 


structure, easy to machine and free from internal For complete information about Aristoloy blooms, 
and external defects. Elastic Stop Nut Corporation slabs, billets and bars, in carbon, 


of America insists on these qualities . . . and gets alloy, stainless and leaded, call the 
them with Aristoloy cold finished bars. Copperweld representative in your 
Aristoloy Electric Furnace Steels, carefully nearest large city . . . or write for 
controlled from melt shop to finishing oper- NEW PRODUCTS & FACILITIES 


ations, meet specifications for this and other CATALOG. 
Ooty 
DIVISION OF 


COPPERWELD 


‘4 RISTOLOY 
__ STEELS | STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4009 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, N. Y. 
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Wide-Belt Polishing 


By William F D’Allaird and E Sherman Haven, product engineers, Behr-Manning Co, Troy, N Y 


Metal-fabricating plants are now 
adopting wide-belt polishing to 
achieve desired surface qualities 
on sheet, coil or strip. They may 
be seeking better paint adhesion, 
improved drawing qualities, re- 
moval of scale, or fine finishes as 
on stainless steels. 

There are four basic types of 
wide-belt polishers or grinders. 
These machines are capable of 
consistent, predictable results over 
the full width of the stock. High 
feed rates make automatic han- 
dling worthwhile in many in- 
stances. 

The contact rolls used on these 
polishers are selected for the job 
to be done. For high finish, the 
serrations in the surface of the 
soft-rubber roll are cut in a low- 
angle helix, say 8°, and ratio of 
land width to groove width is 
high. Stock removal requires a 
hard-rubber or steel roll and a 
high (45°) angle of serration. The 
land width is less than the groove 
width. 

Wide coated-abrasive belts are 
available in many grain sizes, 
types and backings, to suit the 
wide variety of jobs that can be 





PINCH ROLLS 


BILLY ROLL 


Pinch-Roll—Material is fed by power- 
driven pinch rolls at desired rate. The 
grinding head is fixed and the billy 
roll under the work is used to apply 
pressure of work against the belt 


handled on belt-polishing ma- 
chines. These types include: (1) 
paper-backed, glue-bonded belts, 
(2) resinized paper and eloth 
belts, with glue adhesive to hold 
the abrasive grain, (3) cloth- 
backed, resin-bonded belts, and 
(4) waterproof belts, which are 
cloth-backed, resin-bonded and 


CONTACT ROLL 


PROTECTI 
PAPER 1 


Coil or Strip 


Vetalworking 
Vianufacturing 


Grinder—Stock is unwound from the coil (ri 
break roll, over a billy roll, under another break roll, 


REFERENCE 


waterproofed for use with water- 
based coolants. Paper belts work 
well on soft materials, but resin- 
coated cloth belts are preferable 
for grinding the hard materials, 
particularly to reduce time for 
belt changing. The non-water- 
proof belts are used dry or with 
grinding oil or grease. 


<ABRASIVE BELT 


BREAK ROLL 
& 


COIL 


t), passed under a 
then recoiled. Ma- 


terial can be wound back and forth or sent through tandem machines 


oo CONTACT ROLL 


+ 








‘es 


\ STEEL PLATEN ) 





Conveyorized Grinder — Workpieces 
are fed to the grinding belt by a con- 
veyor supported by a steel platen, 
which is often magnetized. Example 
of use: deburring stator segments 
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OSCILLATING SHEET CLAMP 


TABLE 














Sheet Polisher—High finishes on sheets 
are secured by reciprocating the table 
under the abrasive-belt grinding head. 
The work is laid on a flexible riding 
sheet and is clamped at one end 
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NEW AT INGERSOLL ...-~ 


This is one of a number of 


NEW INGERSOLL MACHINES 


which will be operating on our erecting floors or in our 
own machine shops during the months just ahead. 






































specially designed Ingersoll automatic saw, there are new storage racks and loading tables, a new stacker-type crane, an auto- 
matic saw sharpener, and automatic chip disposal facilities. Labor requirements have been halved, and work moves through the 
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department in one-third the former time. 
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MILLING MACHINE COMPANY ROCKFORD, ILLINOIS 
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oe SVN tri-Clad ‘55’ 
THERMO-TECTOR SYSTEM 


Allows Full Motor Output— 
No Wasteful “Safety Margin” Needed 














M You get full output from Tri-Clad ‘55’ motors with 

——————~S Thermo-Tector system. Variable response feature of 

THERMO-TECTOR SWITCHES heat-sensing switc to operate right up 
to safe limits under any © i ition. 


Thermo-Tector switches are © ;-Clad ‘55’ 
motors in frames 254U-445U. For more information, con- 
tact your G-E Apparatus Sales Office or write for Bulletin 
GEA-7092, Section 866-03, Schenectady 5, N. Y- 


SMALL AC MOTOR & GENERATOR DEPARTMENT 


Thermo-Tector system needs no costly amplifying G t N t - A L & LE CT n | C 
relays, connects directly to any G-E motor controller. 





’ New Concept in Motor Protection! 





General Electric offers a totally new type of pro- 
tection on all Tri-Clad ‘55’ motors 744-125 hp! 

Exclusive THERMO-TECTOR system has heat- 
sensing switches buried in stator windings. Switches 
shut off motor only when stalls, overloads or other 








O 








conditions threaten heat damage to motor windings. 
Unique THERMO-TECTOR system “anticipa- 
tion” feature varies motor shut-off point according 
to rate of winding heat rise. This flexibility allows 
maximum motor output under all conditions. 





Horsepower Formula 


WE WERE HARDLY OUT with our July 
11 issue when our math was chal- 
lenged. The cover showed a 75-hp 
lathe turning a billet of 6145 alloy 
steel under conditions said to remove 
metal in excess of 200 cu in. per min- 
ute. These conditions were 288 sfm, 
0.0835 ipr, and 1 in. depth cf cut. 

We were reminded, quite rightly, 
that the horsepower formula for cut- 
ting indicated a load for this oper- 
ation far in excess (nearly 250 hp) 
of what a 75-hp lathe could supply. 

The metal removal rate had been 
calculated in our offices from the 
data supplied and actually the 200 
cu in. we reported was conservative. 
Checking on the data supplied to us 
we found that two test operations 
had been confused. One had been at 
150 sfm, 0.835 ipr and 1% in. depth. 
The other was at 288 sfm, 0.0835 ipr, 
and 1 in. depth of cut. By accident 
the two feed rates were transposed 
in the data reported to us. 

An interesting aftermath was that 
several new tests were run to see 
if the conditions reported could be 
obtained. A billet of 6145 steel, Rh 
26C was cut at 330 sfm, 0.0640 ipr, 
and 1 in. depth of cut—a metal re- 
moval rate of 204 cu in. per min. 
Under these conditions the horse- 
power meter read 105 hp, a bit high 
for sustained operation of the lathe, 
but well below the horsepower cal- 
culated by the formula for this cut 
(211 hp). 

This suggests that the horsepower 
formula becomes a bit theoretical 
as we move up the scale. 


Author's Devotion 


ONE OF THE MOST popular series of 
articles we have ever run is J R 
Paquin’s series on “14 Steps to De- 
sign a Die.” This started out many 
years ago as simply an illustrated list 
of 14 steps. Then each step devel- 
oped into an illustrated article or 
series of articles. In this issue, we’re 
just starting into Step 13. 

Author Paquin has written us this 
description of his tribulations with 


Talking Shop... 





Step 13—which deals with applying 
dimensions: 

“One Saturday while trying to get 
the material into some kind of logi- 
cal sequence I became hopelessly 
confused. [Illustration cards filled 
every available flat surface in a 
couple of rooms and I just couldn’t 
keep track of them. I finally rounded 
them up, filed them away and took 
two months off (spare time work) 
to design and build a card viewer 
which is now attached to the back 
of my 5-foot drafting table. This 
consists of panels or frames made 
from small aluminum channel. They 
are made the length of the table and 
11 inches high. Cards can be snapped 
into the frames either in a vertical 
or horizontal position. Sprockets and 
roller chain are fastened vertically at 
each end of the table and the frames 
are suspended between them. Two 
panels at a time can be viewed from 
the front of the table and a spin of 
a handwheel brings any other panel 
into view quickly and conveniently. 
The panels can be flipped over and 
loaded from the back to double the 
capacity of the viewer. It will hold 
an average of 60 cards. 

“After it was built, I tried organ- 
izing Step 13 again and was pleased 
to find that I experienced no diffi- 
culty whatever. Therefore I feel that 
the cost in time and money was 
justified because I will be using it 
frequently in future work.” 


Solvent Salvage 


TIPS ON SAVING money by salvaging 
solvent are included in an illustrated 
memo put out by Headquarters Man- 
ufacturing at Westinghouse Electric 
Corp. Starting with a glamorous girl 
(which sludge is not), the memo 
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brightly illustrates these five facts: 

1. Clean trichlorethylene solvent 
degreases thoroughly. It is clean 
when the boiling point is 188.8 to 
190 F. This is a specific gravity of 
1.46 to 1.41. 

2. At a boiling point of 192 F, 
trichlor is too dirty to degrease ef- 
ficiently. The degreaser should be 
cleaned. 

3. At 30% contamination (boiling 
point 195 F), the trichlor breaks 
down into acid, water, and gas. 
These rust the degreaser, turn it 
acidic, and release costly vapors. 

4. An acidic degreaser is expen- 
sive to neutralize. It is possible to 
connect a still to the degreaser to 
preserve solvent, cut degreaser clean- 
ings, and let you reclaim solvent in 
your plant. 

5. Or you can send dirty solvent to 
a commercial reclaimer who will do 
this for about 33¢ a gallon. The sav- 
ings made by salvage amount to 
about $23 per drum of sludge and 
$70 per drum of dirty trichlor. 

We’ve reproduced a couple of the 
drawings here (and all of the facts 
in the memo). Our hat is tipped to 
Westinghouse for a neat job of mak- 
ing the point that this is a “nuisance 
with a value.” 


Birthplace 

THE AUTOMATIC CONVEYOR was born 
in the Soho Works, Smethwick, Eng- 
land. The year was 1788. The inven- 
tor was William Murdock. We ran 
across this in AM—Aug 10, 1901. 
Murdock also developed gas light, 
and the long-D slide valve. He was 
working on a steam car in 1786, and 
probably was the real deviser of the 
sun and planet motion patented by 
Watt. 
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Boring-Mill Micrometer Saves Down Time 


0- 7 mike head 


Cylinder “ 
being bored 





ahs 


Gaging the bore of a cylinder being machined in a bor- 
ing mill with a long tail-supported bar is not an easy 
job. To get a satisfactory reading with an inside 
micrometer, plug gage, or pin gage, it is necessary to 
first disengage the bar from the spindle and then pull 
it clear of the measuring area. This is in every sense a 
troublesome, time wasting, down time. 

But, you say, how else can you measure a bore with 


a bar in the way? Very simple—the tool shown allows 
you taking accurate measurements without disturbing 
the bar. Its frame, being made in much the same shape 
as an outside micrometer, bridges the bar. A standard 
inside micrometer head is fitted to one end of the frame, 
and an adjusting screw with lock nut to the other. 

The frame can either be cast or cut from steel plate 
with bosses welded to each end. The one illustrated 
has a throat capacity of 3% in.; ample for a 3-in. bar. 
This frame, when equipped with a micrometer head 
reading from 0 to % in. and with an adjusting screw 
of approximately the same length, will measure bores 
from 6 to 7 in. But, with a larger micrometer head and 
longer adjusting screw, this frame can handle even 
larger diameters. Larger frames for larger bores will 
have relatively greater capacities because of the clear- 
ance between frame and bar. 

A small, knurled, setscrew secures the micrometer 
head through a gaging rod to one end of the frame. 
The adjusting screw is a % in.-26 screw formed to a 
ball point and hardened. 

Setting the bore-mill micrometer is done with the aid 
of a standard outside mike. The micrometer head can 
either be zeroed or set to a specific dimension—i.e. the 
size to be reached. The adjusting screw is then set to 
suit the OD mike and locked. 

R Gurney, Harpenden, Herts, England 











Powered Stud Driver 
Speeds Assembly 


This stud driver, when powered by 
a drillpress, boring mill, or other 
reversible-spindle drive, sets and re- 
leases studs automatically. With the 
shank made to fit an electric, or air 
machine, it can be used as a portable 
tool. It will also handle a wide range 
of stud diameters when the shank is 
fitted with caps to suit them. 


144 


Here’s the way the driver works: 
The stud can either be started in the 
thread where it’s going to be located, 
or into the cap of the driver. With 
the driver centered over the stud 
location, power is turned on and the 
stud runs into the cap until it strikes 
the end of the shank. This locks the 
stud as a drive pin bears against the 
end of a slot cut in the back end of 
the cap. Further rotation sets the 
stud. When the stud has reached 
full depth, the spindle is reversed 
and the drive pin contacts the other 
end of the slot partially unscrewing 
the cap releasing the stud. 

The shank is machined from a 
good grade or tool steel, either ta- 
pered to fit a particular spindle, or 
straight to grip in a chuck. The front 
section is provided with a course 
thread as this will release the stud 
easier on reversed rotation. The drive 
pin is a headless setscrew with the 
threads removed where it contacts 
the cap. Both threads in the cap, the 
coarse to fit the shank and those for 
the stud, must be concentric. The 
hole in the forward end of the cap is 
countersunk for the stud’s easy 
entry. 

M W Loftus, Chicago, Ill 
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Hex. wrench 


Tape Helps Keep Track 


of Small Hex Wrenches 

While working with small hex 
wrenches in hard-to-reach spots, I’ve 
sometimes had the trouble of hang- 
ing on to them, both in working and 
retrieving them. As a result, time 
would sometimes be lost and tem- 
pers frayed. 

My solution—a piece of masking 
tape. All I do when the wrench is 
too small for convenient manipula- 
tion is to wrap a length of this tape, 
tag fashion, around the long shank. 
This doesn’t interfere with the nec- 
essary movements as the tape is 
flexible enough to wrap around the 
shank. It can also serve as a tag to 
carry the size of the wrench. 

Incidentally, I haven’t dropped or 
lost a wrench since adapting this 
idea. 

Maury Downs, Huntington Park, 
Calif 
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Converted Machine Bores and Hones in One Setup 


Trunnion fixture tilts backwards to clear way for boring bar. 
Hydraulic cylinder, on command of valve, performs this 
function 


Though Mixermobiles Manufacturers Inc, of Portland, 
Oregon, makers of Scoopmobiles, purchase many parts 
from vendors, they make their own hydraulic cylin- 
ders for its front loaders. This they do because, they 
claim, they can better supervise production to achieve 
the required accuracy for this part. 

A gun-boring machine from World War II serves 
as the basis for a unique conversion which produces 
these cylinders in one setup. It can handle work up 
to 10 ft. long with ID’s up to 10 in. although 7-in. ID’s 
is standard with this company. In many cases, no 
boring is required as the cylinders can be bought ready 
for honing. But when both operations are needed, 
cylinders are bored from one end and honed from the 
other. 

The over-all length of the machine is about 60 ft; 
the center section occupied by the work holding and 
rotating device. On the left is the hone arrangement— 
the most unique of the two-operation setup—and on 
the right the boring bar. 

The hone unit is completely hydraulic; its reciprocat- 
ing action achieved with two single-acting cylinders, 
one above and one below the 3-in. bar which carries 
the head. Each cylinder is controlled as to stroke by 
individual limit switches. Seven stones, %-in. square 
and 8 in. long, are used in the honing head which re- 


Boring bar is placed in cradle, hinged on bar support block, 
prior to honing operation. Bar is hinged at extreme right 
end 


move 0.020 in. of material in a complete honing oper- 
ation. 

The fixture supporting the honing bar and equipment 
is a trunnion which swings out of the way to permit 
the boring bar to project through the work. This func- 


: 5 ‘ é 
Honing head is fed through the entire length of bore and 


back by two hydraulic cylinders. Work rotates. Note bar- 
support bracket on machine bed 


American Machinist/Metalworking Manufacturing * September 5, 1960 145 





Practical Ideas... 


tion is performed by a hydraulic cylinder which returns 
the bar to in-line position for the honing operation. 

Some modification has been necessary on the boring 
end as the standard head would not provide enough 
chip clearance. A heavier bar, 30 ft long, now replaces 
the 4-in. bar formerly used and is equipped with Ken- 





dex pre-set boring tools. A folding bracket on the 
machine bed carries a bushing to support bar at the 
hone end. During the honing process, the forward end 
of the bar is raised and placed in a cradle to make 
room for the honing head. 

After the honing is completed, the stones are replaced 
by leathers wrapped with fine-grit abrasive cloth and 
run for five minutes. The result is an accurate cylin- 
der with a mirror-like finish. 

Howard E Jackson, Portland, Oregon 








Rings welded in specific locations on a quantity of 
special mandrels required machining. This presented 
two problems. The welding created a certain amount 
of runout in the mandrels and because of the man- 
drels’ length, some sort of support was necessary to 
prevent chatter. 

Considering the specifications which called for ma- 
chining of the rings concentric with the rotation of the 
mandrel, a standard steadyrest could not be used 
though the rupnout was only in thousandths of an inch. 
A steadyrest had therefore to be de- 


overly enlarged for maximum adjustment. 

In applying the fixture, the hub is hinged open and 
slipped into location on the arbor (between fingers on 
the steadyrest) and clamped with a screw-type hose 
clamp. The shell is then screwed in place with three 
capscrews and large washers which are tightened after 
shells OD checks concentric. The steadyrest fingers, 
which carry bearing blocks bored to suit the shell, are 
tightened to complete the setup. 

Donald N Sewell, Bridgton, Maine 





signed that would support the man- 
drels in their normal rotation. 


This was achieved with the fixture 
and setup shown. The support frame, 
being a weldment of large-diameter 
pipe for maximum rigidity, mounts 
on the back of the lathe bed. This 
permits the carriage to pass freely 
in either direction—an impossible 
feat were a _ standard lathe-bed 
steadyrest used. 

This fixture, which compensates for 
runout and provides a bearing sur- 
face concentric with the mandrel’s 
rotation axis, is made up in two main 
parts. One is a flanged hub bored to 
the OD of the mandrels and split for 
mounting—and the other is a shell 
with an inside flange to which the 
hub is bolted. The small ID of the 
shell is large enough to pass over the 
rings on the mandrels and the larger 
provides plenty of clearance for the 
flange of the hub. Three holes are 
drilled and tapped in this flange on 
the same BC as the three holes in 
the shell flange. The latter holes are 
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Alden C Sorenson 
Ogden, Utah 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
ere completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
awarded—will also be announced in these 
pages. 


JUDGES . . . are a group of American Mo- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 


in each case. 


American Machinist / Metalworking 


NOVEL HACKSAW 
WORKS IN TIGHT SPOTS 
in the June 13, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/ Metalworking Manutactur 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 
them. 





WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc, 
and these of its advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” American Machinist /Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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Materials and Parts 


Rockford Openside Hy-Draulic Planer Has 34-ft Working Table 


This new machine, which is believed 
to be the world’s longest hydraulic 
planer, has a table working surface 
34 ft in length. In addition, the Hy- 
Draulic openside planer has a 72 x 
72-in. working area over the table. 

Because it is hydraulic, the new 
planer is easy to operate. The oper- 
ator completely controls the machine 
directly from a pendant. From this 
control station the table may be 
started, stopped, inched, or jogged 
in either direction; any speed range 
can be instantly selected and the 
exact cutting speed infinitely ad- 
justed. Other functions under pend- 
ant control are: complete positioning 
of toolheads, selecting of feed or 
traverse and the amount of feed 
desired, controlling main motor and 
rail elevation. 

A H-3 triple circuit drive pro- 
vides the exact combination of cut- 
ting speeds and force needed to plane 
every type of metal from the free- 


cutting to the toughest. Because it 
contains no bearings, gears, links, 
or joints, the machine gives fine 
finishes. 

Other design and safety features 
are: a one-piece, L-shaped rail that 
assures continued accuracy over the 
full life of the machine; a heavy 
box-section table, which is carried 
on wide angle V-ways of optimum 
center distance and which cannot 
get off its ways and cause damage 
because it is solidly anchored to the 
piston rod; the sidehead and rail 
head have rugged _ construction, 
which permits maximum utilization 
of the proper tool for each specific 
job. This model also has a removable 
outboard support with its own side- 
head. 

The machine is also manufactured 
in 36, 42, 48, and 60-in. sizes. 

Rockford Machine Tool Co, Rock- 
ford, Ill 


MORE DATA? Circle 63, inside back cover 
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TURBO-DRILL, driven by a high speed 
air turbine, mounts on most standard 
machine tools and permits accurate 
drilling of holes from 0.032—0.001-in. 
dia. Unit incorporates a pneumatic 
down-feed that can be adjusted to suit 
drill being used, and eliminates need 
for special operator skill (AM/MM— 
Aug 8 ‘60, p2) — Milburn Machine 
Works 203 Milburn Ave, Baldwin, LI, 
NY 

MORE DATA? Circle 64, inside back cover 
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Portage Introduces Tape-Controlled 
Horizontal Mill with 3%¢-in. Spindle 


The tape console and position meas- 
uring unit of this new horizontal 
milling, drilling, and boring machine 
is a Warner and Swasey Tele-Pro- 
bomat system. Standard l-in. eight 
channel paper or mylar binary coded 
tape can be prepared with Flexo- 
writer or the W & S key punch. A 
tape reader can be used with the 
key punch to duplicate tapes if de- 
sired. ; 

Standard three-axis control of 
head, table, and saddle movements 
gives accuracy on each axis to 9.001 
in., and repeatability to 0.0005 in. 
Control and drive is applied to each 
axis in sequence to provide accuracy 
and simplification of part work plan- 
ning. Because a zero--set is included 


for initial part positioning, rechecks 
can be made at any time. 

General machine specifications in- 
clude: 3%-in. spindle dia with No. 
5 Morse, PDQ, or No. 40 taper. Spin- 
dle traverse is 24 in. with hand or 
power feed. Table size either 28 x 
44 in. or 36 x 74 in.; table travel 30 
or 60 in.; head travel up and down 
30 or 48 in.; saddle travel in and out 
is 24, 48, or 72 in. depending on bed 
length. 

The machine, which has an in- 
finitely adjustable range of feeds 
from 100—0.20 ipm, will be on dis- 
play at the Machine Tool Exposition. 

Portage Machine Co, 1026 Sweit- 
zer Ave, Akron 11, Ohio 


MORE DATA? Circle 52, inside back cover 


Minneapolis-Honeywell Introduces Four 
Control Systems at Machine Tool Show 


Machine Tool Exposition on a variety 
of machine tools built by several 


A series of automatic control systems 
—one numerical tape system and 
three electrohydraulic tracer control 
systems—are being unveiled at the 
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different manufacturers. The con- 
trols are said to be able to automate 
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virtually any machining operation in 
either large or small manufacturing 
plants. 

Each system has a console contain- 
ing all necessary indicating lights, 
meters, and operating controls; the 
consoles are completely transistor- 
ized and utilize modular construction 
techniques to simplify maintenance 
and keep machine downtime at a 
minimum. Each of the new systems, 
which produce parts at accuracies of 
0.0001 in., is briefly summarized be- 
low: 

e The numerical control system 
(left, above), which is being shown 
on a Famco 300 milling machine at 
the Show, is designed to control any 
three-axis machine used in turning, 
milling, punching, drilling, slotting, 
or routing operations. It is an ab- 
solute point-to-point numerical posi- 
tioning and speed control system, 
and is operated by standard Flexo- 
writer tape read from the console. 

e Tracer control for engine lathes 
(right, above) is a 360° electrohy- 
draulic system which is capable of 
machining elliptical and square parts, 
as well as glass and plastic mold 
dies. It will be operating a 20-in. 
Monarch and a Springfield Model 
280 Multitrace at the Show. 

e Multi-mode tracer control; being 
shown on a Famco knee and column 
vertical milling machine, is usable 
on any machine that does contouring 
or die sinking. It operates in full 
contouring control through 360° and 
full die sinking with automatic pick 
and feed without requiring a change 
in machine setup, templet, or tracing 
head. 

e A hydraulic press control, being 
shown on the HPM 200-ton hydraulic 
press, is described as the first control 
system to allow the operator to auto- 
matically program the rate and po- 
sition of the hydraulic ram of a large 
press from a control console. 

Minneapolis-Honeywell, Machine 
Controls Div, 2747 Fourth Ave S, 
Minneapolis 8, Minn 


MORE DATA? Circle 53, inside back cover 





NOTE: 


Machines shown on this and the 
following 6 pages are currently 
on exhibit at one of the Chicago 
shows, as indicated in each 
story. Information about them 
was received too late for in- 
clusion in the special Exposition 
Issue (Aug 22), but they are pre- 
sented here so that the AM/MM 
coverage of the three shows will 
be as complete as possible. 
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Mattison Grinder Has Packaged Grinding 
Heads Which Eliminate Column Ways 


Self-contained surface grinding 
heads with rocker-arm suspension 
may be mounted individually or ar- 
ranged in groups to grind surfaces 
at any angle or in any plane. A tog- 
gle arm action, which forms a paral- 
lelogram design as it feeds a grinding 
wheel to the work surface, will be 
demonstrated in motion at the Ma- 
chine Tool Exposition. 

Because column ways are elimi- 
nated, the packaged grinding heads 
are freed from maintenance problems 
caused by grit, chips, and lubrication. 
Completely sealed rocker arm jour- 
nals have preloaded, tapered roller 
bearings which help the wheel pro- 
duce fine finishes by eliminating play 
common in conventional tool slides. 

Two basic parallelogram models— 
precision and foundry—are used for 
finish and rough grinding respective- 
ly. Precision models incorporate a 
hydraulic feed which works against 
adjustable lead screw stops. The hy- 
draulic feed is arranged for both 
rapid approach and fine feed strokes, 
with controllable feed rates and ad- 
justable limits. 

Foundry models feature variable 
grinding wheel pressure to 3000 Ib, 
enabling the head to withdraw from 
the lead screw stop under excessive 
grinding loads without damage to 
wheel or spindle. A remotely oper- 
ated variable increment feed also is 
provided for fine wheel setting and 
wheel wear compensation. 

Tapered spindles on either of these 
heads fit a variety of wheel styles. 
An optional manifold feeds coolant 


©) 


Drawing illustrates rocker-arm sus- 
pension of self-contained surface 
grinding head. 


from the wheel center for wet grind- 
ing. Motor sizes range from 5—125 
hp. 

Mattison Machine Works, Rock- 
ford, Ill 


MORE DATA? Circle 54, inside back cover 


Circulating Lubrication System 
Controls Rates Automatically 


Circulube—a fully automatic lubri- 
cating system which continuously 
circulates clean, filtered lubricant 
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through machine bearings at con- 
trolled rates—is being introduced by 
Bijur at the Machine Tool Exposi- 
tion. 

The Circulube system consists of 
a lubricator, a distribution system, 
and the control units which deter- 
mine flow of oil to bearings. An ad- 
ditional special feature of the system 
is a pressure signal switch which 
prevents machine operation until 
proper oil pressure has been devel- 
oped, 

The three basic models available 
are identified as follows: 

CLFB—This unit has a two gaual- 
lon reservoir and a single outlet 
connection for continuous oil de- 
livery. 

CLFC—This unit (illustrated) is 
similar to type CLFB, but is equipped 
with a second outlet connection from 
which oil is delivered cyclically in 
small controlled quantities. 

CLWB—This unit, with a single 
outlet connection, has a % gal res- 
ervoir and is intended for small ma- 
chines. 

All of the models are motor driven, 
include reservoirs with settling 
chamber and filter, and are con- 
structed so that they will operate 
satisfactorily even if inclined 30°. 

Bijur Lubricating Corp, Rochelle 
Park, N J 
MORE DATA? Circle 55, inside back cover 


LINE OF AUTOMATIC opposed-ram 


compacting presses (introduced at 
Show) is designed for compacting of 
refractories, abrasives, and powdered 
metals where uniform density is prime 
requirement (AM/MM—Aug 22 ‘60, 
p279)—K R Wilson, Inc, Arcade, NY 
MORE DATA? Circle 56, inside back cover 


149 





NEW SHOP EQU 


PMENT, MATER 


Burgmaster 8-Spindle Turret Machine 
Does X-Y Axis Tape-Controlled Positioning 


Mode! 3BHT-B double housing planer 
type drilling, tapping, and boring 
machine provides an X-Y axis table 
positioning capacity of 48 x 60-in., 
and a vertical clearance of the spin- 
dle nose over the table of 39 in. 
with the bridge up. The turret feeds 
12 in. independent of the bridge at 
any point 39—3 in. above table. 
Machining on this Burgmaster, 
which is being shown at the Ma- 


chine Tool Exposition, is fully auto- 
matic for such operations as drilling, 
reaming, tapping, boring, counter- 
boring, spotfacing, and porting. Hole 
locations can be held within +0.001 
in. total at any point on the table, 
and positions are repeatable within 
+0.0005 in. 

Burg Tool Mfg Co, Inc, 15001 S 
Figueroa St, Gardena, Cal 
MORE DATA? Circle 57, 


inside back cover 


Micromatic Hone Introduces New 


Vertical Honing Machi 


ne at Show 


Model 5V16, being introduced at the 
Machine Tool Exposition, is said to 
be the latest development in the 
evoluation of the basic vertical hon- 
ing machine. The spindle-in-quill 
construction allows heavier stock re- 
moval than machines of comparable 
size. Because it is hydraulically ac- 
tuated within the housing, the spin- 
dle-carrying quill reciprocates and 
the spindle rotates—this centralizes 
the torque along the axis common 
to both components. 

Since the spindle housing need no 
longer reciprocate, weight and pow- 
er requirements are reduced with 
no loss in efficiency. The deep- 
throated capacity of this machine— 
25 in.—permits the microhoning of a 
wider range of various types of 
workpieces. 

Any type of riser block or index 
table, interlocked with machine con- 
trols for a fully automatic cycle if 
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desired, can be supplied with this. 
Spindle motor is a 5 hp, 1200 rpm; 
maximum stroke is 16 in., with spin- 
dle to column clearance of 25 in. 
Micromatic Hone Corp, 8100 
Schoolcraft Ave, Detroit 38, Mich 


MORE DATA? Circle 58, inside back cover 


Ex-Cell-O Shows Line of Contour 
Projectors at Machine Tool Show 


Model 14-5 (shown) with 14-in. 
screen is one of the line of contour 
projectors available in 6 models 
ranging in screen size from 8—30 in. 
Accurate to tenths, the optical sys- 
tem is designed and manufactured 
by Eastman Kodak. Coated Ektar 
lenses in the optics and a Fresnel 
lens behind the screen guarantee 
bright, glare-free images under nor- 
mal room illumination. 

Also on exhibit at the Machine 
Tool Exposition is the Model 30, with 
a drop front, which develops a stag- 
ing area that will accept and meas- 
ure parts up to 12 in. dia. 

Model 8-12 Optical Gaging Prod- 
ucts transcriber contour equipped 
with a new, noncontact probe is also 
being shown by Ex-Cell-O. This de- 
vice will follow a _ contour to 
+0.0005 in. without touching it and 
will translate this section as a pre- 
cise 1 to 1 duplicate or trace, which 
can be coated glass, plastic, paper, or 
metal. The electric capacity between 
the probe and contoured object con- 
trols the probe in its path across the 
contoured section. 

This prototype application is a first 
step to tie in electronics with con- 
tour gaging, according to the manu- 
facturer. 

The tracer head is motor driven 
both vertically and horizontally in 
following the contour and is com- 
pletely automated with servo con- 
trols. 

Ex-Cell-O Corp, 1200 Oakman 
Blud, Detroit 32, Mich 


MORE DATA? Circle 59, inside back cover 
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Micromatic Hone Adapts Stack Principle 
To Horizontal Machining of Short Bores 


Model 5HX16—a single spindle, hori- 
zontal machine being introduced at 
the Machine Tool Exposition—dem- 
onstrates the adaptation of the stack 
microhoning principle to horizontal 
machines to allow precise, econom- 
ical production of short bores. The 
idea is not new: the fixture holds 
several parts in line and they are 
microhoned as though they were one 
long bore. 

The Model 5HX16 can be readily 
fixtured for this application, and 
when set up in this way, it takes 
advantage of the three fundamental 
benefits of the stack approach: 

e High production with low initial 


capital investment, 

e Abrasive economies, 

e Machine simplification, 
results in less maintenance. 

A specially designed microhoning 
tool is piloted through the stacked 
bores by plastic guides. To increase 
stone life and accuracy, a slightly 
longer-than-normal abrasive is used. 

Automatic sizing is easily added to 
this model which has a spindle 
stroke of 16 in., head stroke of 16 
in., and a 5 hp, 1200 rpm spindle 
motor. 

Micromatic Hone Corp, 8100 
Schoolcraft Ave, Detroit 38, Mich 


MORE DATA? Circle 60, 
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inside back cover 
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Graham Transmission Provides 
Infinite Input-Output Adjustment 


The new Ratio Divider is a precise 
drive that provides infinite adjust- 
ment in the ratio between input and 
output shaft speeds. Unlike other 
types of variable speed transmissions 
that are sensitive to change in input 
speed, this drive maintains a set ratio 
even though input speeds may vary 
from zero to the maximum for which 
it is designed. 

The Ratio Divider may be driven 
from either end and will provide 
ratios between input and output that 
vary from zero to infinity. A new 
type of internal springloading makes 
possible excellent regulation so as to 
maintain set ratio. 

This drive is being introduced at 
the Production Engineering Show. 

Graham Transmissions Inc, Me- 
nomonee Falls, Wis 
MORE DATA? Circle 61, inside 


Gisholt Introduces New Lathe 


At Coliseum Machinery Show 
The Cri-Dan FT-80 threading and 
turning lathe can also turn, face, 
bore, trace, and cut off—all auto- 
matically. This lathe, which will be 
in operation at the Coliseum Ma- 
chinery Show, will handle all types 
of internal and external threading 
jobs — single- and multiple - start, 
coarse and fine, left- and right-hand, 
straight, or tapered—right up to the 
shoulders. 

In operation at the show, it will be 
cycling automatically on all types of 
material from titanium to non-fer- 
rous metals. 

Gisholt Machine Co, Madison 10, 
Wis 
MORE DATA? Circle 62, inside back cover 


Micromatic Hone 150 Machine Does 


Precision Processing at Low Cost 
A high quality, general purpose Hy- 
drohoner—which will be shown at 
the Machine Tool Exposition—the 
150 is kept in stock, making it avail- 
able for immediate delivery. Partial 
or complete automation of this model 
is made practical by the immediate 
availability of package units such 
as the automatic hydraulic feed and 
stonewear compensation device. 

Other optionals include any of the 
several types of automatic sizing 
(Microsize), automatic coolant sep- 
arator, pump, and tank. 

Maximum stroke of the machine is 
12 in.; work capacity is up to 1%- 
in. dia; and table is 17 x 16 in. 

Micromatic Hone Corp, 8100 
Schoolcraft Ave, Detroit 38, Mich 
MORE DATA? Circle 63, 


back cover 


inside back cover 


151 





NEW SHOP EQU 


PMENT, MATER 


Mitsubishi-Innocenti CWB Milling and 
Boring Machine on Display at Coliseum 


This CWB milling, boring, and com- 
bined machine, type F 140/95, has a 
spindle diameter of 140 mm for mill- 
ing and 95 mm for boring. The ma- 
chine is said to reduce the working 
process and attain a higher accuracy 
in products since they require no 
setting of workpiece throughout the 
whole operation after an initial set- 
up. 

The headstock, which is movable 
longitudinally and has a slotted front 
plate for attaching high power heads, 
has a self-balancing device which 
compensates for displacement and 
assures a precision of 0.10 mm. 

The machine has two spindles, and 
with them can give stepless cutting 
speeds from 3400 rpm on the high 


speed spindle down to 217 rpm on 
the heavy or main spindle, which 
goes up to 1000 rpm. A special vari- 
able-speed motor with a range of 
85—3400 rpm gives a long tool life 
and fine finishes. 

A special casting process, which 
prevents turbulence of the flow of 
melted metals, minimizes internal 
stress in the frame and gives rigid 
components. All movable parts, such 
as column and headstock, float on 
an oil film of 0.01 mm. 

The machine is said to be built to 
accomodate magnetic rule or tape 
control. 

Mitsubishi International Corp, Los 
Angles 14, Calif 


MORE DATA? Circle 65, inside back cover 
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Airless Gun Sprays Two Colors 
Automatically Without Masking 


This automatic airless paint spray- 
ing gun—designed for use in the 
larger production industries which 
already have automatic finishing ma- 
chines—sprays two colors at high 
spray speeds. This two-color paint- 
ing at production speeds is done 
without masking or changing booths. 

The paint gun, which is on display 
at the Production Engineering Show, 
is compact and simple to operate. It 
handles heavy or light materials of 
varying viscosities on most types of 
objects—even when the automatic 
equipment is moving at high pro- 
duction speeds. 

As well as the same pumping unit 
and spray gun used on other De- 
Vilbiss airless equipment, this new 
model has a refillable, 10-gal tank 
with clamplock lid, pressure control 
regulator and gage, air-motor-driven 
agitator filter, and positive air shut- 
off valve. 

The DeVilbiss Co, Toledc, Ohio 


MORE DATA? Circle 66, inside back cover 


Johnson Straight-Side Double 
Crank Press Has Air Clutch 


Model S-2 press, in 200-ton model 
(left) and 125-ton model, is being 
shown at the Machine Tool Expo- 
sition. This model has a bed area of 
60 x 44 in., and operates at 30 strokes 
per minute. Automatic lubrication, 
air clutch, and air actuated, spring- 
set brake are standard features. 
Optional features, available at ad- 
ditional cost, are: increased die space 
and stroke length, variable speed 
drive, die cushion, flywheel brake, 
special electricals, and tie rods. 
Johnson Machine & Press Corp, 
620 W Indiana Ave, Elkhart, Ind 


MORE DATA? Circle 67, inside back cover 
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Two New Keyseater Vertical Cutters 
Being Shown at Coliseum Machinery Show 


The two new models—which were 
engineered to meet growing needs 
for keyseaters that can provide qual- 
ity and economic production for 
short runs—are being introduced at 
the Coliseum Show. 

No. 6 hydraulic (right), the larger 
of the two new keyseaters, has a 
cutting capacity of 3% x 30 in. It 
not only cuts internal keyways but, 
with simple fixturing, will cut 
splines, serrations, and die profiles. 
Features include: infinitely variable 


American Machinist /Metalworking Manufacturing 


cutter speeds, automatic feed and 
tool relief, simplified operation. 

Model No. 1 (left), which is me- 
chanically operated and therefore 
less expensive, has a cutting capa- 
city of % x 8 in. Companion acces- 
sories, offered as options, give the 
new keyseaters the capability of 
meeting many requirements of mod- 
ern machines shops. 

Mitts & Merrill, 1009 South Water, 
Saginaw, Mich 
MORE DATA? Circle 68, 


inside back cover 
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Scherr-Tumico Shows Linearscope, 
Thread Gages at Navy Pier 


The Linearscope combines the ac- 
curacy of a toolmakers microscope 
with the speed and range of an opti- 
cal comparator. It gives linear meas- 
urements up to 12 in. with tolerances 
of 0.0002 in. The image, produced by 
the Bausch and Lomb optical system, 
is erect and unreversed. 

Both tables are Meehanite; the 
lower one rides on a wide V-way and 
the upper is carried on two long 
rows of precision ball bearings. La- 
teral movement is controlled by a 
micrometer screw which reads di- 
rect to 0.0005 in.; longitudinal con- 
trol, which is supplemented by a 
screw for original positioning, is 
done with gage blocks with a 0.0001 
in. reading micrometer. 

Also being shown is a line of O-Vee 
thread measuring gages and com- 
parators, which are said to give 
several advantages over single ele- 
ment gaging. 

Scherr-Tumico, St James, Minn 
MORE DATA? Circle 69, inside back cover 


IMPERIA MO.14, a rotary head car- 
bide tool grinder for heavy tools, i 
on display at the Coliseum Machinery 
Show. With four grinding wheels and 
an automatic reciprocating movement, 
it does three grinds and a chip- 
breaker grind on a tool without re- 
quiring its removal—Le Progres In- 
dustriel, Jones & Lamson Machine 
Co SA, Lot, Belgium 

MORE DATA? Circle 70, inside back cover 
PRECISE PROCESSING of anti-friction 
bearing inner ring’s functional surfaces 
is accomplished in two steps on two 
automated machines at Machine Tool 
Exposition. After ID is microhoned 
straight and round on Model 738-C, 
raceway is finished concentric with 
bore on Model 2HRI-5 — Micromatic 
Hone Corp, 8100 Schoolcraft Ave, 
Detroit 38, Mich 

MORE DATA? Circle 71, inside back cover 
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AUTOMATIC CYCLE LATHE, with punched-card control, machines small, medium, 
and large batches. Machine, on display at the Coliseum Machinery Show, is 
provided for rapid program changes—lLe Progres Industriel, Jones & Lamson 


Machine Co SA, Lot, Belgium 


MORE DATA? Circle 72, 


inside back cover 
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IMPERIA M6.AR combined tool and 
universal grinder, at the Coliseum 
Machinery Show, is compact in desgin. 
With its large number of attachmenis 
it grinds all kinds of tools as well as 
does internal and cylindrical precision 
grinding—Le Progres Industriel, Jones 
& Lamson Machine Co SA, Lot, Belgium 
MORE DATA? Circle 73, inside back cover 
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BRE, 3 is ze hs a 
Cutlery Riveter Feeds and Sets 
Male and Female Rivet at Once 


Model 111 riveting machine is de- 
signed for instantaneous automatic 
feeding and setting of both male and 
female cutlery or compression rivets 
simultaneously. It is equipped with 
two sets of feeding parts. The male 
rivet is fed in the conventional way 
with its head up; the female rivet 
is fed in an inverted position into 
the lower jaws where it is held se- 
curely with its head down. The 
riveter is also ¢ 4uipped with a com- 
bination manual and air-operated 
hold-down clamp, and an automatic 
air jet to keep the lower jaws free of 
foreign matter. 
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Specifications include single drive 
(one pair of rivets), %-hp motor; 
throat depth, 1-3/16 in.; stroke, ad- 
justable to 2% in.; rivet capacity: 
body diameter, female, 0.187 in., male, 
0.146 in.; body length, female, 23/32 
in., male, 11/16 in. 

Tubular Rivet & Stud Co, Quincy 
70, Mass 


MORE DATA? Circle 74, inside back cover 


Automatic Micrometer Makes 
Measurements to 0.000010 in. 


With this new Remote-Mike meas- 
urements to 10 millionth in. can be 
taken by an operator located far 
away from the actual point of meas- 
urement. It consists of a highly ac- 
curate micrometer head operating 
on the screw thread principle, an 
operator’s electronic control console, 
and connecting cable of any length 
required. 

The remote micrometer head, which 
has a measuring range of 1 in., exerts 


negligible pressure on the work. 
Digital read-out to 10 millionths is 
displayed on a counter on the oper- 
ator’s console. Heads, which may be 
used singly or in multiple, can be 
remotely zeroed in at any point. 

J W Dice Co, Englewood, N. J. 


MORE DATA? Circle 75, inside back cover 


PRECISION wobble-head seam weld- 
ing unit has automatic 10-point heat 


compensating regulator, automatic 
time out and wheel return with speed 
adjustable to 6 rpm. A % hp motor 
drives wobble head through gear re- 
ducer with cam initiation of weld timer 
(AM/MM—Jul 25 ‘60, p3)—Precision 
Welder & Flexopress Corp, 3520 Ibsen 
Ave, Cincinnati 9, Ohio 

MORE DATA? Circle 76, inside back cover 
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CREATING THE METALS THAT SHAPE THE FUTURE 


Constant Checking It’s no wonder that V-R carbides give consistent 


performance under any circumstance. Carbide con- 


A ssures Cc a rb ide sistency is largely due to the varied and frequent 


quality checks at every step in production processing. 
Here, we see a metallograph being used to check 
Consistency . arses: Pca es3 F 
grain structure and absence of porosity against rigid 
standards. Similar checks are made constantly to 
assure proper hardness, density, and transverse 
rupture strength. Each and every piece of any V-R 
SEE US AT THE grade always will perform the same. Yes, quality 
PRODUCTION ENGINEERING SHOW sa 
control here at V-R is important to you. 


WS: RE ) VASCOLOY-RAMET 


838 MARKET STREET . WAUKEGAN, ILLINOIS 


c-801 
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Tube Fabricating Work Center 
Has “% to 2'-in. Capacity 


Power shop on wheels, with tools 
installed in the order of their opera- 
tion, is designed for the needs of 
manufacturers of machine tools, spe- 
cial machines, material handling 
equipment, hydraulic and pneumatic 
power and test units, and mainte- 
nance departments. All operations 
of cutting, deburring, flaring, and 
bending of hydraulic and pneumatic 
tubing for installation or repairs can 
be done at the job. Capacity is from 
% to 2\%-in. heavy wall tubing, non- 
ferrous and ferrous, including stain- 
less. 

The abrasive cutoff gives a square 
cut (within 0.002 on 2'%-in. tubing) 
in seconds; the power deburring 
heads insure rapid and complete re- 
moval of ID and OD burrs prior to 
flaring. The power flare unit pro- 
vides an exact flare to rigid toler 
ances with a burnished seat. Work 
hardening of the metal is held to 
a minimum and defects such as tool 
marks and scratches are rolled out. 
A power threading vise may be sub 
stituted for the power flare machine 
to facilitate fitting of threaded pipe 
where flare-type tubing is not used. 

Olsen Mfg Co, 4622 Delemere Blvd, 
Royal Oak, Mich 
MORE DATA? Circle 77, inside back cover 


Natural Gas Cutting Torch Cuts 
30-in.-Thick Metal in One Pass 


Oxweld C-66 is reported to have the 
largest gas flow—up to 3000 cfh of 
oxygen and 250 cfh of natural gas— 
and the widest cutting range—from 
sheet metal to large risers—of any 
existing natural gas hand cutting 
torch. Interchangeable injectors 
make it possible to use the torch 
with either low or medium-pressure 
gas. 

More than 40 different Oxweld 
nozzles are available for use with the 
torch including models for scarfing, 
gouging, and rivet piercing. Bend- 
able, long-length nozzles that can be 
used for riser cutting and for hard- 
to-get-at spots can also be furnished. 
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Unit weighs 3. lb 14 oz. Standard 
models are 27% in. long with 75° 
head angle. 

Linde Co, Division of Union Car- 
bide Corp, 270 Park Ave, New York 
17, NY 


MORE DATA? Circle 78, back cover 
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Portable Drillpress’s Vacuum Base 
Permits Mounting on Any Surface 


New Vacu-Press portable drill made 
by Bux Magnetic Products, San Jose, 
Calif, uses vacuum to hold the drill 
base firmly against the wall or ceil- 
ing or other surface (even irregular 
or uneven) being worked on. A flex- 
ible neoprene rubber seal is built 
in around the edge of the base; vac- 
uum is provided by a Bell & Gossett 
high volume oil-less vacuum pump 


. i 
4 
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which, when attached to the drill 
base, provides a grip of 3000 lb. 

Pump is one of a series designed 
for power tools, laboratory and main- 
tenance work, and a variety of other 
purposes. The unit used with the 
Bux Vacu-Press is included in the 
$297.50 price of the new drill stand. 
The drill itself is not included, but 
the stand will mount almost any 
make or model drill air or electric. 

Bell & Gossett Co, Morton Grove, 
Ill 


MORE DATA? Circle 79, inside back cover 


— comme RE 
TOOL permits grinding of toolbits on 
any surface grinder to any shape, 
angle, or accuracy reportedly at sav- 
ings up to 500%. Toolbits can be 
ground or sharpened in one setting to 
master mechanic accuracy without 
special equipment — Dern Tool Co, 
6833 Hinds Ave, North Hollywocd, 
Calif 
MORE DATA? Circle 80, 


inside back cover 
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SPECIAL TRAVEL HEAD SEAM WELDER with forming clamps transfers blank from 
load position into forming unit, where it is formed into a shell and a 5-in. side 
seam is welded; after weld, transfer mechanism ejects part. Weld pressure is 
1200 |b at 60 psi; weld speeds adjustable from 200-400 ipm. Production rate is 
500 parts an hr—Federal Machine & Welder Co, Warren, Ohio 


MORE DATA? Circle 81, 


inside back cover 
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THESE PARTS ARE BEING PRODUCED AT SPEEDS OF 90 TO 250 PCS/MIN 
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PROFIT-TREE! 


These are formed parts produced in single automatic op- 
erations on the revolutionary new Torrington Vertical 4- 
Slide. 





With precision and speed, the Verti-Slide has replaced as 
many as five and six progressively tooled presses in the 
production of a complex part. Normal secondary opera- 
tions such as welding are being done in one continuous 
automatic operation in excess of 100 pcs/min. 





If you make or buy complex wire or strip parts, the Verti- 
Slide method offers dramatic reductions in production 
cost. Less parts handling, in process inventory, machine 
space—all mean greater profits to you. 





Write or call for field technical data or a Torrington Sales 
Engineer. 
THE TORRINGTON MANUFACTURING COMPANY 
MACHINE DIVISION Torrington, Connecticut 
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Stokes Molding Press, with 
Turntable, Reduces Idle Time 


Mcdel 744 semi-automatic transfer 
molder features a horizontal turn- 
table which carries two identical 
lower mold halves at opposite sta- 
tions. While one mold is in the press- 
ing curing operation, the other is 
loaded, thus reducing idle time. The 
table is rotated 180° between each 
operation and finished pieces are au 
tomatically ejected, 

All motions are sequence con- 
trolled and fully automatic once 
started. Stroke and operating pres- 
sures for clamping ram and trans- 
fer ram are independently adjust- 
able. 

Specifications include; clamp ca- 
pacity 150 tons, clamp stroke 14 in. 
maximum, platen area 22 x 16 in., 
daylight 31 in. press open, 17 in 
press closed. 

This press can be equipped with 
automaite pre-heater, feeder and in- 
sert loader. Overall height is 138 in.., 
net weight is 17,000 lb, and power 
is supplied by a 15 hp motor. 

F J Stokes Corp, 5500 Tabor Road, 
Philadelphia 20, Pa 


MORE DATA? Circle 82, inside back cover 


Small Wheel Pneumatic Grinder 
Has Adjustable Operating Speed 


Series 921, designed for driving small 
grinding wheels, rotary files, carbide 
burrs, routers, and sanding or cut- 
ting discs, are adjustable to any op 
erating speed between 16,000 and 
25,000 rpm. Speed is set by rotation 
of a calibrated ring regulator. 
Model 921-35, with % x 24 threaded 
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spindle, is 6% in. long. Model 921- 
45, available with %, 3/16, or %-in. 
collet, is 5% in. long. Series 921 are 
also furnished in single-speed mod- 
els with lever or pushbutton throttle 
control. 

Thomas C Wilson Inc, Long Island 
City, NY 


MORE DATA? Circle 83, inside back cover 


Worm Gear Reducers Offered 
In Ratios From 5:1 to 3600:1 


New line of fan-cooled worm gear 
speed reducers is available in 25 
types and over 135 different sizes. 
Torque ratings are up to 135,000 Ib- 
in. and hp ratings up to 150. 

These reducers are right-angle 
drives which adapt compact, high- 
speed motors to modern production 
machines. They can operate at high 
input speeds and cover the range 
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from fractional to large horsepower 
motors. They offer low output speeds 
with ample capacity for heavy loads, 
assuring smooth, quiet transmission 
of power with minimum mainte- 
nance. Automatic lubrication is pro- 
vided by a splash system. 

Link-Belt Co, Prudential Plaza, 
Chicago 1, Ill 
MORE DATA? Circle 84, inside back cover 


CAST IRON TRANSMISSION CASES 
machined on Cross Transfermatic have 
overall length dimension established 
by pairs of milling cutters fastened 
to the spindles with Rigidcut micro- 
adaptors. Length tolerance is held to 
+ 0.0039 in. Micro-adaptors accu- 
rately locate cutters during set up and 
compensate for up to four regrinds 
without necessity for resetting blades 
—Wesson Co, 1220 Woodward Heights 
Blvd, Ferndale 20, Mich 

MORE DATA? Circle 85, inside back cover 


SNYDER SPECIAL 5-STATION MACHINE drills, reams, bores and taps aluminum 
automotive engine flywheel cover housings at rate of 163 pieces per hr at 100% 
efficiency. First in a new line of standardized designs for center column-type 
machine tools, unit features standardized base, machining units, and drill heads. 
Base has circular T-slots at top and bottom which permit wing-base units to be 
spaced around the column at any desired position. Conventional center column 
machine bases have machined faces to which wing bases are keyed and bolted 
—Snyder Corp, 3400 E Lafayette, Detroit 7, Mich 


MORE DATA? Circle 86, 


inside back cover 
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Larger Stocks 
of Johnson Standard Stock Bearings Are Available 


NOW from Your Johnson Distributor 


Increased demand for Johnson Bronze standard stock bearings has 
been met by adding larger stocks of these quality bearings in ware- 
houses across the nation. 


Satisfied users of these bearings testify to their quality . . . and the say- 
ings they provide. 

Cost-savings result from the economies of volume production and elimi- 
nation of tool and die charges. Time savings result from fast shipment from 
distributor stocks. 

Don’t pay extra for special bearings you don’t need. More than 900 stock 
bearing sizes in 214 different ID-OD combinations and 21 lengths are yours 
to choose from. 

Get complete details on these quality bearings by contacting your nearby 
Johnson distributor or by writing to Johnson Bronze Co., New Castle, Pa. 


Johnson Bronze Company 


New Castle, Pa. 
West Coast Plant: Oakland 8, Calif. 


UNIVERSAL BRONZE BARS POWDER METALLURGY ELECTRIC MOTOR (EM) 
Over 175 sizes over 900 sizes over 400 sizes over 400 sizes over 350 sizes 
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mike is read numerically and direct- 
ly, saving time and eliminating costly 
errors. Both types can be ordered 
with a friction stop. 

The adjusting nut assembly on mi- 


Pm WM. tee 2 8 


space of 45 x 30 x 55 in. It will do 
a complete test on as many as 25,- 
000 transistors at one time. 

Tenney Engrg Inc, 1090 Springfield 
Rd, Union, NJ 
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Wide-Face Wheel Head Designed 
For Continuous Buffing 


Specially designed for continuous 
buffing of aluminum, brass, or steel 
coil stock, heads may be placed in 
tandem and angularly positioned for 
cross-cutting action. Complete head 
oscillates, allowing more uniform 
buffing, and a special jog automatic 
wheel positioner is provided to com- 
pensate for buffing wheel wear. 

Billy roll supports the strip at buff- 
ing point. When stitched or welded 
coil ends pass under buffing head, the 
billy roll automatically drops out, al- 
lowing strip to run free. Buff sections 
are mounted on a separate, balanced, 
bearing-supported sleeve. Heads 
shown are 24 in. wide; provisions 
may be made for use of heads of 
larger or smaller widths. 

Murray-Way Corp, PO Box 180, 
Birmingham, Mich 


MORE DATA? Circle 87, inside back cover 


Temperature Shock Chamber 
Provides Fast Automatic Cycling 


Self-contained unit has been devel- 
oped for very rapid automatic cycling 
of electronic components and small 
assemblies undergoing environmen- 
tal tests. Switching from hot to cold, 
in a temperature range of -—85 to 
+425 F takes only 10 seconds and re- 
covery time to the set point takes 
only 20 minutes. Entire operation is 
controlled with an automatic pro- 
grammer. Special defrosting ar- 
rangement permits low temperature 
operation for an indefinite period 
without refrigeration coil icing up. 

Chamber incorporates Tenney’s 
cascade condenser. It is 5 ft wide, 7 
ft high, 8 ft deep. Stainless steel in- 
terior is heliarc welded and has work 
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100-kw Induction Melting Unit 


is Compact, Self-Contained Model 
The Integral 100 is a 100-kw motor- 
generator powered unit designed for 
maximum operating efficiency. Con- 
sole, which measures 72 in. wide by 
35 in. deep by 66 in. high, houses the 
entire power supply, capacitors, con 
trol and safety devices necessary to 
operate one or two high-frequency 
induction furnaces or coils. Unit con- 
tains an 8-step auto transformer and 
30 steps of capacitance values for 
maximum flexibility in meeting any 
heating or melting requirement. 

Installation requires only a 60-c 
440-v power connection, ccld water 
connection and water drain. One or 
two coils or furnaces with capacities 
up to 500 lb can be connected directly 
to the unit by means of Inducto 
water cooled leads that contain ccn- 
ductors inside the water-bearing 
hoses. 

Inductotherm Corp, 
Ave, Delanco, NJ 
MORE DATA? Circle 89, inside back cover 
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Line of Sheet Metal Micrometers 
Measures Thicknesses from 0-4 in. 


Available in a wide range of sizes, 
these micrometers, which measure 
thicknesses from 0-4 in., are con- 
structed with deep-throated frames 
varying from 3-9 in. 

Designed for quick measurement 
of sheet metal or rolling mill stock, 
these mikes are available with a 
standard reading micrometer head or 
Speedmike head (pictured). Speed- 


crometers provides fuil engagement 
with spindle thread; therefore, this 
normally delicate instrument is 
shockproof. 

J T Slocomb Co, 65 Matson Hill Rd, 
So Glastonbury, Conn 
MORE DATA? Circle 90, inside back cover 


Harper Elevator Furnace Line 
Expanded and Improved 


Line of furnaces equipped with neo- 
prene-sealed retorts is available in 
32 models for processing a wide va- 
riety of metals at temperatures up 
to 2300 F. Load heights are from 12 
to 66 in. and inside retort diameters 
from 12 to 48 in. Low dewpoints can 
be maintained for critical brazing, 
annealing, hardening, and sintering. 
Loads can be heavy or light, cylin- 
drical or rectangular, any shape or 
size. With the work enclosed inside 
the sheet alloy retort, atmosphere 
gases are circulated by flexible hoses 
through the load entering and leav- 
ing the car. Built-in hoist, operated 
by pushbutton, eliminates need for 
cranes. Time-temperature cycles can 
be duplicated or varied in accord- 
ance with work requirements. With 
heating elements surrounding the re- 
tort, and multiple-zone control pro- 
vided, a high degree of temperature 
uniformity is attained throughout 
the load. Cars can be transferred on 
rails beneath the furnace from air- 
blast cooling to unloading to loading 
positions while a load is being proc- 
essed within the furnace. All mod- 
els can be furnished with air-blast 
coolers, extra elevator cars and re- 
torts, gas flow control panels, auto- 
matic programzaing controls. 
Harper Electric Furnace Corp, 110 
Pearl St, Buffalo 2, NY 
MORE DATA? Circle 91, inside back cover 
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For speeding precision production 


AUTOMATE Jeger 


‘ 400 Speed Indexer with air cylin- 
Ww i } ) der and Expanding Drawbar 


Erickson Indexers 


Mandrel. Indexer —— with 
interlock limit switches. 


Angular drilli re flex jet part held 
in air opera collet chuck on 
Erickson indexer operating auto- 
matically. Entire fixture designed 
and built by Erickson. 


model 400 indexer 


: : : : Using end-clamping for half bear- 
Perhaps these actual applications of automation will tod, aaiins Sanne arenes 


trigger your imagination . . . show you how Erickson then skip indexes back to start- 
Indexers can help you smash bottlenecks in your own RanshdiRecistgbeabiesaer ake 
production operation. 
You can interlock them into production setups with 
microswitches and solenoid valves. And with Erickson 
Indexers you automatically get consistent positive posi- 
tioning within 2 minutes of a degree . . . repetitive 
accuracy in low ‘‘tenths’”’ of a thousandth. 
Speed to keep lines humming . . . accuracy to banish 
rejects . . . long life to slash maintenance and capital 
investment—all add up to Erickson Indexers. a-1eea Milling four and six flats on 
needle valve part. Owing to size, 
part is pla in tail stock head- 


first, and tail stock then positions 
it in chuck and retracts. 


Erickson Toot Company 


34459-9 SOLON e SOLON, OHIO 











COLLET CHUCKS * EXPANDING MANDRELS © AIR-OPERATED CHUCKS © FLOATING HOLDERS © TAP CHUCKS 
@ AUTOMATIC INDEXING © MASTER SPACERS © DIAPHRAGM CHUCKS © PUSH-ON ARBORS * QUICK-CHANGE HOLDERS 
* EXPANDING COLLETS * END-CLAMPING CHUCKS © AIR CYLINDERS (allowing stock to poss through) 
* EXPANDING JAW MANDRELS © SPECIAL HOLDING FIXTURES (including gear-holding) 
* BORING BARS © SPADE DRILLS * RECESSING TOOLS 
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Magnetic-Particle Testing Units 
Detect Flaws 12 in. Below Surface 


Two units added to the Picker line 
are designed to detect tiny flaws as 
deep as % in. below the surface. The 
stationary unit, called the Ferro- 
scope, provides highly sensitive in- 
spection for maintenance work as 
well as quality control and produc- 
tion runs of small parts. It detects 
such flaws as inclusions, seams, criti- 
cal weld defects, and heat treat, 
grinding, forming, and fatigue cracks. 
It has 6000-amp dc output and meets 
Mil-1-6867A Type II equipment spec- 
ifications. 

The mobile Ferroscope is used to 
find defects primarily on large rough 
parts such as forgings, rotor blades, 
drive shafts, and other assembly 
items that must be checked on the 
spot. Rubber-coaster-equipped, it can 
be wheeled inside the plant or out 
into the field. Eye-bolts are provided 
for crane handling. Unit has a 3000 
amp output for both ac and half- 
wave dc outlets. Stepless current 
control is variable for both magnetiz- 
ing and de-magnetizing. This port- 
able unit can be operated by remote 
control and can be used as an auxil- 
iary to the stationary model. 

Picker X-Ray Corp, 25 S Broad- 
way, White Plains, NY 
MORE DATA? Circle 92, inside back cover 


Line of Linear Vernier Calipers 
Introduced by Titan Tool 


Calipers incorporate a double vernier 
scale which reads either 1/1000 or 
1/128 in. with an accuracy of 1/1000 
in. The No. 244, illustrated, has a 6- 
in. scale with effective measuring 
range of 5 in. Its double jaws permit 
convenient inside or outside meas- 
urement from the same scale. 
Micro-positioning feature simpli- 


162 


PMENT, 


fies adjustment of the measuring 
head for faster, more accurate meas- 
urement. Ample length of the vernier 
head insures positive scale alignment 
of the head and scale beam for ab- 
solute freedom from distortion. 

Titan Tool Supply Co, Box B, 1419 
Hertel Ave, Buffalo 16, NY 


MORE DATA? Circle 93, inside back cover 
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Duro 6-in. Belt Sander 
Operates in Any Position 

Unit, which handles metal, plastic, 
or wood, can be used as a vertical or 
horizontal sander or in any position 
in between. Design permits opening 
of hinged guard on idler drum to ex- 
pose a surface for sanding or debur- 
ring curved objects. 

Features include sealed ball bear- 
ings; preloaded belt tensioner that 
allows quick changing of belts with- 
out retensioning and retracking; sim- 
plified one knob tracking with setting 
lock. Unit, complete with motor, all 
electrical parts, switch, and enclosed 
cabinet base, auxiliary worktable 
and miter gage, is priced at $231. 

Duro Metal Products Co, 2651 N 
Kildare Ave, Chicago, Ill 
MORE DATA? Circle 94, inside back cover 
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Dial-Equipped Boring Head 
Introduced by Bokum Tool 


Bokumicro-Dial boring head is 
equipped with two calibrated dials. 
The micrometer dial, used for quick 
adjustments, gives direct readings as 
the boring head is moved; dial indi- 
cator is used to obtain extreme accu- 
racy. Indicator actually reads the 
cutting tool movements and compen- 
sates for backlash, thread compres- 


American Machit ‘st/ Metalworking 


MATERIALS AND 


PARTS 


sion, and other friction moving pos- 
sibilities. 

Toolslide can be adjusted from 0 
to % in. off center. After the tool 
has been moved to its final position, 
clamping error cannot occur. Tool 
and ram are integral and are held 
under constant pressure. Toolholder 
can be preset on centerline and di- 
ameter using the gage block which 
is provided. Two models of the bor- 
ing head, one for the %-in. and one 
for the %-in. tool shanks, can be 
used in any vertical or horizontal 
boring and milling machine or any 
type of lathe. 

Bokum Tool Co, 14775 Wildemere 
Ave, Detroit 38, Mich 
MORE DATA? Circle 95, inside back cover 


Portable Copper Brushing Machine 
Has 2 Through 4-in. Capacity 
No. 10, for cleaning copper tubes and 
fittings even on small installations, 
supplements heavy-duty Model No. 
20 copper finishing machine. It cleans 
the ID of fittings and deburrs and 
cleans the OD of tubing by power. 

Machine is equipped with six os- 
cillating spindles (three on each 
side) enabling operator to clean six 
different size fittings without chang- 
ing brushes. Nine oscillating steel 
brushes are furnished, one for each 
size fitting. Tubing is cleaned by a 
continuously rotating steel brush lo- 
cated on the side of the machine. A 
rotating file for deburring the end 
of the tubing is located directly be- 
hind the tube brush on the same 
shaft. Unit is equipped with a speed 
reducer and all shafts and working 
parts are ball bearing mounted. 

Machine, which can be furnished 
either for bench mounting or with 
legs, is 16 in. high, 18% in. wide, and 
13% in. long. 

Oster Mfg Co, 1340 E 289th St, 
Wickliffe, Ohio 
MORE DATA? Circle 96, inside back cover 
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Need quick delivery on ALCOA ALUMINUM FASTENERS? 
Pick up your phone! 


It’s that easy. Like calling your own stock room and having what 
you need sent over—aluminum bolts, nuts, rivets, machine screws, 
wood screws, sheet metal screws, washers, whatever your job calls 
for in standard sizes and types! 

There’s a local distributor nearby, with full stocks of Alcoa® 
Fasteners. He offers the largest line, the fastest deliveries. 

Not to mention top quality that spells lower production costs for  sletatatataletel etal ataltalttetatete tate 
you. Alcoa Aluminum Fasteners offer many advantages: corrosion 
resistance; full threads; no burrs; fully heat-treated, high-strength 
alloys—and always a full count. You get what you pay for, every time. 

Look in the Yellow Pages. Call your Alcoa distributor. Get all 
the light, strong, attractive, bright Alcoa Aluminum Fasteners you 


+ Aluminum Company of America 
x 
' 
‘ 
, 
‘ 
> 
' 
» . . 9 . 1 ' 
need. Want more information and samples first? Just mailthe coupon! 5 ONAME TITLE 
’ 
' 
a 
' 
i 
' 
: 
' 
' 
' 
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2000-5 Alcoa Building, Pittsburgh 19, Pa. 


Please send me complete specification data and 
samples of Alcoa Aluminum Fasteners. 


COMPANY 


STREET ADDRESS 


ALCOA ALUMINUM 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS crry____2OWE_STATE__ 
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SPEED AND FLEXIBILITY 
— with cost-cutting Vertical Shapers 


Easily set up and using the simplest tooling, 
the CHOMIENNE M-5” with its combination of 
longitudinal, transverse and rotary table move- 
ments, angular ram adjustment and ram speeds 
up to 270 strokes per min. solves production 
“problems.” 


Also available — 
Vertical Shaper, 12” with 
28%" Rotary Table, 5 HP motor. 
Horizontal Shapers, piain and universal 
12” to 30” stroke, 2 to 10 HP motors 


5” Vertical Shaper 
122" Rotary Table 
2 HP motor 


White Plains, New York 
CIRCLE 255 READER SERVICE CARD 


FOR MORE 
PROFITABLE 
GRINDING 


For automatic production in plunge or traverse grinding MSO Hy- 
draulic Grinders offer ease and speed of operation with single lever 
control, automatic cycling including variable spark-out to fine finish 
and preset size — against positive stop (repeat accuracy .00004") 
or by electric gauge. 





Model FH-200 (i\lus.) 
Swing 10” 


Model FH-100 
Swing 7” 


Swing 
Grinding lengths to 60” \ on 


MSO offers 

a complete line of 

precision grinding machines 
with features such as: 


Automatic cycling 
-+ Precimatic sizing 
+ Electronic Match Grinding 


WRITE FOR LITERATURE ASK FOR REFERENCES 


When only the best will do, check MSO first 


| 
| 


| 
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Ceramic Gages Said To Offer 
Advantages over Steel, Carbide 


Selected line of ceramic gages, placed 
on the market after three-year pro- 
gram of research and testing, are 
made of high density, high purity 
aluminum oxide. The plain and 
threaded plugs and plain ring gages 
are said to compare advantageously 
with both steel and carbide in wear- 
ing quality and other important re- 
spects. 

According to the manufacturer, 
they have a long wear life, high ab- 
rasion resistance, low coefficient of 
friction, low affinity for metals, and 
low thermal conductivity so that 
they maintain their size under tem- 
perature changes. 

Gages, which are made to special 
order, are available in the following 
types: Thread plug gages #6-1% in.; 
Plain plug gages 0.100 -1% in.; Plain 
ring gages 0.070-1% in.; Plain master 
dises 0.105-1% in. 

Greenfield Tap & Die, Greenfield, 
Mass 
MORE DATA? Circle 97, inside back cover 


Versatile C-Flange Gearmotor 
Offered by Morse Chain 


Morse Eberhardt-Denver gearmotor 
is available in a wide range of ca- 
pacities and reductions. Motor and 
reducer are separate, flange connect- 
ed, so that the unit can be furnished 
either as a complete assembly or re- 
ducer alone can be supplied for ap- 
plication to the customer’s standard 
NEMA motors. When drive condi- 
tions change, either motor or reducer 
may be changed without scrapping 
the other element. 

Capacities range from 1/12 to 2 hp, 
reductions from 5:1 to 60:1. Reduc- 
tions are in increments of 5’s up to 
30:1; and by 10’s from 30:1. 


@) austin industrial corporation 


Morse Chain Co, Ithaca, NY 


76-F Mamaroneck Avenue White Plains, New York MORE DATA? Circle 98, inside back cover 
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Bearings, Inc. engineers will upgrade 
your equipment - eliminate early bearing failures! 


The original bearings on the pinion drive of this corru- 
gating machine had an average life of only three months. 
Our customer had been advised that only a complete engi- 
neering change of machine drive would solve the problem. 


Our engineers refused to accept this verdict and after 
much research found a standard, double row, roller bearing 
that, plus a standard adaptor, would fill all dimension 
requirements and give the radial capacity necessary for 
trouble-free operation. 


Providing bearing service BEARI NGS, INC = 


We solved this bearing problem (as we have solved count- 
less others) because we are authorized distributors for all 
nationally-known makes of bearings. We know the charac- 
teristics of each type of bearing and our recommendations 
are backed by many years of experience. 


When you need bearings for any purpose, call the branch 
nearest you. We have the most extensive, the most com- 
plete stock of bearings and bearing accessories in the 
world ready to serve you. 


in the North > DELAWARE: Wilmington * ILLINOIS: Neiman Bearings Co., E. St. Lovis * INDIANA: Ft. Wayne * Indianapolis * Muncie 


and 


Terre Hovte * MARYLAND: Baltimore * MISSOURI: Neiman Bearings Co., St. Lovis * MEW JERSEY: Camden + Newark + 
NEW YORK: Bolonrol Corp., Buffalo « Niagore Falls *» OHIO: Akron * Canton * Cincinnati + Cleveland * Columbus + Dayton + Elyria * Hamilton « 


*Z ille » PENNSYLVANIA: Erie * Johnstown * Philadelphia + Pittsburgh » York 





Lima * Lockland * Mansfield + Pai 


ille + Toledo + Y 


WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheeling 


in the South> Dod & BEARI NGS. INC. 


ARKANSAS: Little Rock + FLORIDA: Jacksonville > GEORGIA: Atlonte +> KENTUCKY: Lovisville > LOUISIANA: Baton Rouge 
New Orleans * N. CAROLINA: Charlotte * Greensboro» $. CAROLINA: Greenville > TENNESSEE: Chatianooge + Kingsport + Knoxville 
Memphis + Neshvilles VIRGINIA: Norfolk + Richmond * Roanoke 
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THESE SURFACE TRAGES PROVE 


when you use Formbrite, Anaconda’s superfine- 


~ 


166 


STANDARD DRAWING BRASS 


nj— after 40 elon: 


ENLARGED SURFACE TRACE showing the roughness that 
causes “orange peel” effect in the working of standard 
drawing brass. Smoothing such mountains down to the valleys 


takes a lot of cutting—cost of polishing compounds runs 
high—production is low—bottienecks hamstring operations. 


FORMBRITE DRAWING BRASS 


rain size, .005 mm) — after 40% elongatior 


ENLARGED SURFACE TRACE showing Formbrite’s 
smoothness even after deformation, the test of polishing 
characteristics of a drawing brass. Little hills like these 


are easy to level. The trace explains why polishing savings 
reported by Formbrite users are usually 40% to 50%. 


Despre its superiority, Formbrite costs no 
more than standard drawing brass. It is pro- 
duced in the following brass alloys: Yellow 
Brass, Cartridge Brass, Gilding, Commercial 
Bronze, Red Brass, and Low Brass. The Form- 
brite process is also applied to brass wire 
alloys for cold-heading and upsetting pur- 


CIRCLE 258 READER SERVICE CARD 


THE SURFACE of the stretched standard drawing brass 
sample looks like this when seen in oblique illumination and 
magnified 20x. For small deep-drawn products, it might take 
up to five polishing wheels to finish a surface with rough- 
ness of this order—even at low machine speeds. 


WHEN SEEN IN OBLIQUE ILLUMINATION and magnified 
20x under the microscope, the stretched Formbrite surface 
looks like this. Even in such deep-drawn products as pen 
caps, only a light cut and a color buff are needed for a 
jewelers’ finish—often a color buff alone does the job. 


poses—for a stronger, springier, more abra- 
sion-resistant product. 

Get the full details from your American 
Brass representative, or write: The American 
Brass Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., 
New Toronto, Ontario. oni 
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YOU CAN GUT POLISHING COSTS 


grain drawing brass 


The outstanding feature of Formbrite is easy polishing. 
But there’s something else you should know about it. 
Formbrite is stronger, harder, springier, and more 
scratch resistant than the usual drawing brasses. Yet it 
retains remarkable ductility for forming, stamping, 
drawing, and embossing. In many instances, these quali- 
ties have made it possible to use thinner gage metal. 


The maker of this tray, after 
switching from ordinary 
drawing brass to Formbrite, 
found he had achieved a cost 
reduction of 25% in the cut- 
ting operation and 42% in 
the finish buff—and a healthy 
boost in production rates. 


THIS IS THE MICROSTRUCTURE of the standard drawing These fishing lures, first made 
toy yo re preeeer es a a Lange rat from ordinary yellow brass, 
es a a eres abpns Oe play 
basic reason that polishing costs have run high. tumbling. After the switch to 
Formbrite, manufacturer 
found he had cut his polish- 
ing costs 40%. Small-size 
formed, drawn, or upset 
parts made of Formbrite of- 
ten can be satisfactorily fin- 
ished by the relatively low 
cost conventional tumbling 


methods, 


A jewelers’ finish on these 
deep-drawn products 
meant the use of five po!- 
ishing heads, with regular 
drawing brass. With 
Formbrite, manufacturer 
uses two polishing heads 
for a light cut, another for 
a simple color buff, and 
runs machines faster. Sav- 
ings run up to 40%, 


THIS IS THE MICROSTRUCTURE of the Formbrite sample, 
magnified 75x. The uniform, superfine-grain structure, pro- 
duced by special procedures of rolling and annealing, ex- 
plains the relatively smooth surface trace of the stretched 
Formbrite sample, at the left. ¥ 


FORMBRITE® 
Superfine-grain drawing brass 
A PRODUCT OF 
When this gage case was made of Formbrite, the instrument 


® 
. I | S manufacturer found he could drop the cutting operation 
' | iJ ;' and get a “mirror finish” with a light buff. The saving in 


ishi ‘on %,. 
MADE BY THE AMERICAN BRASS COMPANY finishing cost was 40% 
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to cut your metal finishing costs— 


OSBORN 

AUTOMATIC 
ROTARY INDEX 

MACHINE 


features “‘building block’’ components 


arranged for completely automatic finishing cycles 


An automatic part load/unload and turnover mechanism 
is the latest addition to Osborn’s Rotary Index metal 
finishing units. This feature eliminates the need for 
production machine operators—and means regulated 
work flow plus higher production rates. 

Most significant feature is the use of a standard index 
table and standard finishing heads easily tailored for 
efficient, economical automated finishing operations. 
Other advanced design and construction features make 
these Osborn Metal Finishing Machines worth your 
immediate investigation. 

Your Osborn field specialist has latest application data 
on a wide range of cost-saving finishing methods. An 
Osborn Analysis—made in your plant now at no cost or 
obligation—is the first step to pinpoint savings in your 
operations. Write or call The Osborn Manufacturing 
Company, Dept. C-102, Cleveland 14, Ohio. Phone 
ENdicott 1-1900. 


PROD 
SHOW 


Metal Finishing Machines . . . and Finishing Methods 


Power, Paint and Maintenance Brushes « Foundry Production Machinery 


ENGINEERING OSBORN 
® 


OSBORN BOOTH 375-377 


NEW SHOP EQUIPMENT 


Line of Wheels and Points Offered 
in A, B, and W Shapes and Sizes 


Dayton Safety mounted wheels and 
points, designed for most portable 
hand grinder applications, are fur- 
nished in four different bonds and in 
a variety of grain sizes from coars2 
to very fine. The new Fibrasive type, 
manufactured of abrasive grains, 
cotton fibers, and rubber resins, is 
recommended for finish grinding of 
plastic molds, dies, and precision 
parts. 

Simonds Worden White Co, 1101 
Negley Pl, Dayton 7, Ohio 
MORE DATA? Circle 99, inside back cover 
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Buckeye’s Impact Wrench Claims 
Highest Power-to-Weight Ratio 

In field tests, the standard %-in. 
model 34J reversible wrench, which 
weighs 4% lb, has given an output 
equivalent to wrenches in the 40% 
heavier %-in. class, according to 
manufacturer. Wrench features a 
three-lug impacting mechanism 
which provides three impacts per 
rev and evenly distributes force 
over three wear surfaces, thus pro- 
viding longer life. 

Tool measures 8 in. long with %- 
in. square drive. Wrench has 2500 
rpm free run-down speed, operates 
on 90-100 psi air, and sells for 
about $285. 

Buckeye Tools Corp, 5003 Spring- 
boro Pike, Dayton 1, Ohio 
MORE DATA? Circle 100, inside back cover 
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Cuts drilling time by 60% 


Delta 15” Drill Press, also 
20’, 17’, 14” and 14” Super- 
Hi Sensitive. Available in 
floor, bench, and multiple 
spindle models. 


This substantial reduction in drilling time is the result of in- 
genuity plus a combination of Delta drill presses in two and 
three spindle set-ups. Spacing machines at a specified distance 
between holes and using bar connecting operating levers, Capitol 
Products Company provides simultaneous drilling in production 
of aluminum storm doors. The Mechanicsburg, Pa. firm has 
standardized on Delta drill presses because these tools assure the 
adaptability, ruggedness, and accuracy required. In addition, 
maintenance and servicing are greatly simplified. 

Delta drill presses have set the industry standards for years 
—they cost less to buy, less to operate and less to maintain. 
Visit your Delta Industrial Distributor (listed under ‘““TOOLS” 
or “MACHINERY” in the Yellow Pages)—choose the tool to 
fit your needs from the world’s most complete line. For FREE 
Delta Industrial Catalog showing 61 machines, 302 models, over 
1400 accessories, write: Rockwell Manufacturing Company, 
Delta Power Tool Division, 6183 N. Lexington Ave., Pittsburgh 
8, Pa. In Canada: Rockwell Manufacturing Company of Canada, 
Ltd., Box 420, Guelph, Ontario. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 
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General Purpose Filters Have 
Micron Ratings From 2 to 100 


Series 3100 assemblies for use in fil- 
tration of most fuels, lubrication 
oils, hydraulic fluids, air, and other 
gases and liquids, have pore size 
ratings from 2 to 100 microns and 
are available with five different ele- 
ment materials. These include woven 
wire cloth, sintered bronze, pleated 
resin-impregnated cellulose sheet, 
stacked resin-impregnated cellulose 
washers, and helically wound resin- 
impregnated cellulose ribbcns. 

Overall temperature range covered 
by these elements is -350 to +350 F. 
Flow rate and pressure drop ratings 
are dependent on filter element ma- 
terials and fluids to be processed. 
| Rated operating pressure is 150 psi, 
| burst pressure 600 psi. 

Bendix Filter Div, Bendix Aviation 

Corp, 434 W 12 Mile Rd, Madison 

| Heights, Mich 


MORE DATA? Circle 101, inside back cover 
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ing and blade resetting is not re- 
quired, according to manufacturer. 
Thick Kennametal wedges serve as 
seats for the inserts. They are locked 
in or released quickly from cutter 
body by double-end screws which 
tighten or loosen the wedges on the 
Kendex inserts. Five sizes of cutters, 
from 4 to 12 in. in diameter, are avail- 
able for both LH and RH rotation. 
They take 6 to 16-%4-in. sq inserts. 
Kennametal Inc, Latrobe, Pa 


MORE DATA? Circle 102, inside back cover 


New Murex AC Arc Welder 
Features Simplified Controls 


Machine for production, mainte- 
nance, and general shop welding, is 
designed with simplified adjustments 
and built-in control of are charac- 
teristics. Built to NEMA standard 
ratings, unit has 66 heat settings 
over the current range from 7 to 300 
amp. Automatic built-in voltage 
control gives deep penetration at 
high current outputs and soft arc 
for light gage welding. 

Accessory package is available con- 
sisting of one 25-ft electrode cable 
and holder, a 20-ft ground cable 
and clamp, taper plugs and insula- 
tors, and a full size helmet. 

Metal & Thermit Corp, Rahway, 


MORE DATA, Circle 103, inside back cover 
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New Kendex Milling Cutters 
| Aid Heavy-Duty Operations 
| Square inserts, each with eight ac- 
| curately positioned cutting edges, are 
held in the cutter body at a 15° posi- 
tive peripheral cutting edge angle 
and at 7° negative axial and radial 
| rake angles to provide the most ef- 
ficient cutting action. Cutter grind- 


MINIATURE PROXIMITY PICKUP model 
4914-WPL detects metal parts having 
a diameter less than 0.1 in., and is 
excited by gear teeth of 10 diametral 
pitch. It is oil and water-proof—Elec- 
tro Products Laboratories, Inc, 4500 
N Ravenswood Ave, Chicago 40, III 

MORE DATA, Circle 104, inside back cover 
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Quality 

proves itself 
...and 

pays off on 


your job! 


The best proof of quality is in the final performance . . . on your job . . . under your everyday working conditions. « 
That’s why we urge you to try one of the many Nicholson or Black Diamond blades. You'll be satisfied because 
they’re top quality to produce top-quality work . . . and they give long-lasting performance. We’ll stake our repu- 
tation on it. e The Nicholson or Black Diamond trademark never goes on a blade until our inspectors are positive 
it deserves it. And these inspectors are hard to please. e With Nicholson or Black Diamond blades you’ll get as 
fine a blade as money can buy. A good many industrial blade purchasers and users have switched to Nicholson 
and Black Diamond blades. They are satisfied . . . because they keep reordering. « The next time you’re in the 
market for blades . . . switch to the Nicholson or Black Diamond brand. The proof is in the performance. 


Industrial Distributors provide the finest goods and services in the 
least possible time. Our products are sold exclusively through them. 


>i ¢ ra I 
 b.. a % IN 
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How efficient are Joydex cutters? We quote from a 
recent performance report: “Facing and rough milling a 
chrome-moly vanadium casting (Brinell 250) to a depth of 
%" at cutting speed of 200 SFPM, the 12” dia. Joydex 
milled approximately 300 cu. in. per blade edge. Perform- 
ance was beautiful.” 


Send for “Joydex” Catalog. 


LOVEJOY TOOL COMPANY, INC. 
Springfield, Vermont, U.S.A. 


NEW SHOP EQUIPMENT 


Needle Thrust Bearing 
Incorporates Nylon Retainer 


Type NJ employs a glass fiber filled 
nylon retainer that reduces unde- 
sirable sliding friction inherent in 
the all-steel type of needle thrust 
bearings. Retainer is said to have ex- 
ceptionally high strength and sta- 
bility plus the inherent qualities of 
nylon including low friction, light 
weight, and non-magnetic and noise 
dampening features. Thrust capacity 
is reported to be equal to or greater 
than the capacity of all-steel bear- 
ings, and permissible operating 
speeds greater. 

Laboratory and field testing at tem- 
peratures up to 350 F have proved 
this type of bearing more efficient 
than the all-steel type. It operates 
at a lower temperature by having 
lower heat conductivity and less heat 
generation. Needle roller diameters 
have been standardized at 0.078 in. 
for entire line. Unit can be pro- 
duced in infinite combinations of 
bore and OD sizes. 

Kaydon Engrg Corp, McCracken 
St, Muskegon, Mich 
MORE DATA? Circle 105, inside back cover 


3-Punch Set Gives Accuracy in 
Thousandths over %4-inch Range 


Set of three expanding transfer 
punches have a size diameter range 
from %-11/16 in. With transfer ac- 
curacy desired in  thousandths, 
punches cover a range of 437 thous- 
andths. 

Punches, which expand to fit and 
retract to remove, offer no possibility 
of sticking in drilled holes. They 
are especially advantageous, accord- 
ing to manufacturer, when working 
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with thin material, because bottom 
of punch is perfectly flush with no 
protruding points as with solid 
punches. Punch cannot sit on edge 
of material and cause off-centering. 

Made of best grade tool steel, 
hardened, and ground, No. 300 set 
of 3 sells for $16.75. 

Kelly Tool & Mfg Co, 3408 Mon- 
terey Rd, Los Angeles 32, Cal 
MORE DATA? Circle 106, inside back cover 


Automatic Machine 
Loading 


Feeds an 8-hour supply of 
any length stock from 4’ to 
20° .. . in any length feed- 
out... of any ferrous, non- 
ferrous, fibre, wood or plas- 
tic material . . . ranging in 
diameter from i," to 114”. 


’ Continuous 
®. Automatic Feed 


Lightweight Cutting Torch Has 
Built-in Pressure Control System of bars, rods, tubing in practically 


Jet-Stream 707 features a built-in 


pressure control system for smooth, every shape used! 
SRE Re REN 


even cutting with various types of 
fuel gases. Designed to eliminate 
flashbacks, torch is equipped with an 
injection-type mixing chamber and q ” i 
valve system which provide a con- LIPE AML Bar Feeds will give you faster, finer production 
trolled, steady application of oxygen with less scrap and refinishing and a more efficient use 
and prevent jumps, resulting in ac- 
curate, uniform cutting action. Unit 
cuts steel up to 15 in. thick or more i " 5 , 
when required, and is said to work They are applicable to a wide variety of machines, 
equally well with all types of gases. | including single-spindle automatic screw machines, turret 

Additional design features include P ‘ 

. t-offs, punch 

literr-dider forned heoase teed and lathes, centerless pines, ebeasive wheel cu p 
monel tubing for greater strength, presses, cold headers, die machines and others. 
base-attached fittings for simplified 
operation and maintenance, flat-seat- Sold and serviced by franchised distributors in principal 
ed copper tip, and silver brazed joints . . 4 - . ion 
throughout. It is available with either industrial areas. Write or wire for complete information. 
70 or 90° head. 


Weldt Inc, 39¢ Oskmen Blud, De- STOP CUTTING AIR AND YOU START CUTTING COSTS 


troit 38, Mich 
(M2 AMP -ROLLWAY 
i PEP OR A Tt ON 


MORE DATA? Circle 107, inside back cover 
ROLLWAY 


of manpower. 





f 


ALUMINUM STEP BLOCKS come in set 
of ten blocks, with a range in ca- 


pacity of %4-6 in.—Northwestern Tools, 
Inc, 117 Hollier Ave, Dayton 3, Ohio 
MORE DATA? Circle 108, inside back cover 
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PIONEERS IN PNEUMATIC BAR-FEEDING 
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for more than 40 years VAN KEUREN has 
been known as the source of ‘Quality in Millionths’ 


presents a 
COMPLETE LINE of 


THREAD GAGES 


including Thread Plugs, Thread Rings and Truncated Setting 
Plugs. 


Conforming to H28 Screw Thread Standards, these gages are made 
under the most modern manufacturing and inspection facilities. . . 
eliminating all questions about size, lead, drunkenness, and angle. 


Exceptional surface finish and geometry; — pitch diameters 
checked with VK Calibrated Thread Measuring Wires . . . all 
combine to give unparalleled quality. Long gage life is assured. 


Send for new catalog 36B 


VK originated the reversible plain plug gage. 
Here’s another first, a new design in Reversible 
Thread Gages with these superior features: 
Diamond-lapped center holes, both ends « Fit 
standard AGD handles * No bushing necessary 
* Center holes permit accurate lead check 
* Priced the same as ordinary Reversible Thread 
Gages. 


; 
| 
’ 
| 


} 








NEW SHOP EQUIPMENT 


P=4 oes ide Sade ® ae 

Hughes Develops New Welder 

For Miniature Applications 
VTW-28 for welding ultra thin wires 
and foils delivers an adjustable 
range of power of 0.01 to 10 watt- 
seconds in less than 0.001 of a sec- 
ond. With automatic voltage regu- 
lation, repeatable power, even with 
line voltage fluctuation of + 20%, 
is reportedly attained. Variable 
transformer and silicon rectification 
eliminate need for tubes in the 
charging circuit, assuring a smooth, 
stable output. 

Compact unit can be used in re- 
sistance welding of the finest wire 
and materials produced. With a min- 
iature welding head or tweezers, 
wires as small as 0.0002 can be cross 
wire welded with only a minimum 
of operator skill. Pulse width of 
less than one millisecond assures no 
burning or discoloration of material. 

Hughes Aircraft Co, Vacuum Tube 
Products Div, 2020 Short St, Ocean- 
side, Calif 
MORE DATA? Circle 109, inside back cover 


BLAST CLEANING and peening mo- 
chine designed to process small and 
medium sized parts of various shapes 
which could not be handled econ- 
omically by conventional equipment. 





neVAN KEUREN @o. 


173 Waltham Street, Watertown 72, Mass. 


Machine gives quick loading or un- 
loading and has facility for easy 


oh M eS 
Ping a “ 


oa zall change of abrasives or shot—Metal 


PRECISION MEASURING TOOLS 
» ++ rated the world’s most accurate 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment ¢ Gage Blocks 
Precision Lapping Service and Parts 


Improvement Equipment Co, 1721 E 
47th St, Los Angeles 58, Cal 

MORE DATA? Circle 110, inside back cover 
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JOHNSON'S, 


For the deepest draws on the toughest metals 


Johnson's 700 WAX-DRAW does every draw in the shop. Easy to apply by roller coating, 
spraying, dipping, etc. Use wet or dry. Blanks can be fed directly into the press or may be pre- 
coated, dried and palletized. Easy to remove, using solvent bath, vapor degreaser, alkaline 
washer or even hot water alone. Money saving. One gallon undiluted covers 2,000 square feet. 
Four-to-one dilutions produce excellent results. 700 Wax Draw handles multiple draws with 
only one application even at pressures to 200,000 p.s.i. and temperatures to 450°F. 


For further information write: JOHNSON/S } WAX Racine, Wisconsin, Dept. 95 
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ALCOA IMPACT ~ MACHINED PART ALCOA IMPACT MACHINED PART 


Use of an impact for this missile component provides Impact eliminates prohibitive waste of stock previously encountered in 
significant savings in machining timeand materialcost. machining this air compressor valve from rod stock. 


MPACTS... Alcoa 


ALCOA IMPACT MACHINED PART ALCOA IMPACT MACHINED PART 


Impact replaces steel forging in which center hole Side-wall steps and grooves in the impact reduce hogging and milling 
had to be drilled. Cost of finished aluminum part is operations in this missile component. 
approximately half that of steel part. 
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ALCOA IMPACT MACHINED PART 


RRC A ARON Ri MCR AEE GUTOR LR ce OE nee I eg 


Impact’s extremely precise center hole avoids costly (A) Impact incorporates close-tolerance indexing grooves and keys on 
deep drilling while impact’s outside contour saves high both ends. Saves precision milling operations and reduces machining 
machining chip loss. time and costs. 
(B) Impact reduces machining waste and milling of flats—unavoidable 
if this sleeve cable connector were machined frorn heavy wall tubing. 


puts the metal where you want it 


...to Save time, money and metal 
in machining blanks 


Every impact on this page is produced quick as a wink. Every 
one is produced in a strong, heat-treatable alloy with good 
machining characteristics. Every one incorporates a costsaving 
design feature—a flange, step, groove, keyway, stem, rib, cavity 
or deep hole. Every one is made to close tolerances—as close as 
+0.005 in.—without draft. Every one eliminates excessive machin- 
ing waste and costly operations such as hogging, milling, broaching 
or deep drilling. Every one is visible proof that in impacts, Alcoa 
puts the metal where you want it. 

The more you know about impacts, the more uses—and savings 
—you'll find in your own production. See for yourself. Write for 
Metal in Motion, Alcoa’s new 34-page brochure on impacts. 
Aluminum Company of America, 911-J Alcoa Building, Pitts- 
burgh 19, Pa. 


SES SE MACHINED PART Alcoa puts the metal where you want it— 
in castings, forgings, extrusions, screw machine parts and impacts, 


Impact banishes deep drilling and wasteful machining 
required when machining this aircraft landing gear 


plunger from solid stock. ALC OA ALUMINUM 





For exciting drama watch ALCOA PRESENTS 
every Tuesday evening—ABC-TV 
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A system of centralized, 
completely automatic 
machine lubrication 

with provisions for oil return 


This new system continuously circulates 

clean, filtered oil through machine bearings at controlled 
rates. It also provides for filtering and removing con- 
taminates from returned oil before recirculation. 


WHAT IT DOES 


Oil is pumped to bearings through the system, and re- 
turned through tubing or piping as advised by Bijur’s 
engineering staff. Control-Units, installed at each bear- 
ing, control the flow of oil to that bearing. 

Model CLFC has a dual pump which also permits cyclic 
oil delivery to certain bearings. 


HOW IT WORKS 


Basically, the Circulube system consists of a lubricator 
pump with reservoir and filter, a distribution system, 
and the control units at each bearing. The “brain” of the 
system is the Pressure Signal Switch. It prevents machine 
operation until proper oil pressure has been developed. 


EXCEPTIONAL EFFICIENCY 


Circulube offers three different new units, in two sizes, 
one supplying cyclical delivery of oil where required. It 
enables you to incorporate in machine design a fool- 
proof lubrication system, prevents machine damage from 
inadequate lubrication, and provides maximum flexi- 
bility of application. 

Write us for Bulletin CL, giving complete, 

detailed information. 


52a ee 


hh | J WR tvusmcatine corporation 
Rochelle Park, New Jersey 


Pioneers tn Arulomilic Lubricalion 
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NEW SHOP EQUIPMENT 


Automatic Bundling Machine 


Cuts Billet Handling Costs 

Unit can handle both round billets up 
to 5 in. in dia and wire bars up to 4 
in. sq, in lengths up to 72 in. Round 
billets are bundled in a hexagonal 
pattern, square bars are stacked in a 
square arrangement. Provision of 
two machines in tandem allows one 
bundle to be strapped either manu- 
ally or by power strappers and dis- 
charged while the next bundle is be- 
ing built up in the other. 

Powered roller conveyor feeds 
billets to the machine from prior 
operations. Individual billets are 
picked up by a lifter and moved by 
loading levers into a transfer arm. 
Stroke of transfer arm is determined 
by a signal obtained from the tem- 
plet which actuates the automatic 
program control. Once transfer arm 
travel stops, the loading levers are 
retracted and billet drops into the 
cradle. Arm then returns and is 
ready to pick up the next billet, re- 
peating the cycle. Entire bundling 
mechanism is subject to electro-hy- 
draulic control and can be set for 
various billet sizes and stacking pat- 
terns by exchange of templets. 

Loma Machine Mfg Co, 114 E 
32nd St, New York 16, NY 
MORE DATA? Circle 111, inside back cover 


DUST COLLECTING BENCH, Model 
1-24 BR with high-velocity downdraft, 
has remote fan and filter compartment 
connected by a flat duct 12 in. high for 
round-the-grating accessibility. Plat- 
form may be added to other three 
sides of work area when operator must 
have access from all sides at same 
level—Wolverine Equipment Co, 31 
Main St, Cambridge 42, Mass 

MORE DATA? Circle 112, inside back cover 
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PICK YOUR BITS for performance and service 


CIRCLE C 1-5) (ground) 

High Temperature Cutting 

high cobalt-tungsten super high speed 
steel of well-balanced composition with 
superior red hardness and wear resistance. 


VAN CHIP «m-3) (unground, ground) 
General Purpose Cutting 

high carbon, high vanadium moly-tung- 
sten high speed steel with exceptional 
wear resistance and red hardness. 


CIRCLE T-15 (T-15) (ground) 
High Abrasive Cutting 


tungsten base, high carbon, high vana- 
dium cobalt high speed steel with superior 
abrasive resistance and red hardness. 


SERVICE 

YOUR FIRTH STERLING DISTRIBUTOR carries a complete 
range of standard sizes in clearly marked, durable 
packages. Call him today for quality products and 
dependable delivery. 


Fisth Sterling vi: 


INC 
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_— EXCLUSIVE 


Synchro-matic 
and 
Synchro-shear 


... for jobs no other 
resistance welders can do 


THOMSON QUALITY is so important 
that we build our own transformers 
to assure maximum performance and 
reliability. For all AUTOMATED and 
HIGH-PRODUCTION requirements — 
either special or standard design — 
THOMSON QUALITY is within your 
budget. A THOMSON quote will prove it. 


* patented 


Look for our nearest representative 
in the yellow pages or contact — 


HOMSON ELECTRIC WELDER COMPANY 
161 PLEASANT STREET, LYNN, MASSACHUSETTS 
One 2.7710 
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36-Block Gaging Set 
Introduced by Webber 


Designed to meet the need for gag- 
ing sets which contain only the block 
sizes actually required in smaller 
shop production, Webber’s new set 
contains 36 blocks (including two 
0.100 in. Croblox wear blocks) in- 
stead of the up to 92 blocks contained 
in the standard full size set. 

Sizes have been selected after care- 
ful study, and by wringing two or 
more blocks together a great num- 
ber of essential combinations can be 
obtained. These blocks are of in- 
spection quality yet are priced low 
enough ($157.50) to permit use as 
working blocks. Classified as Grade 
A+ by the manufacturer, they have 
accuracy of +-0.000004 in., —0.000002 
in. Accuracies actually exceed those 
specified by the US Bureau of Stand- 
ards for Grade A blocks. Set is 
packed in a Melamine plastic chest. 

Webber Gage Co, 12900 Triskett Rd, 
Cleveland 11, Ohio 
MORE DATA? Circle 113, inside back cover 


Line of Portable Air Drills 
Has Capacity Up to % in. 
Series 93, with capacity up to % in., 
and choice of seven speeds for drill- 
ing of a wide range of materials in- 
cluding steel, cast iron, brass, alu- 
minum, and plastics, are available in 
straight models with lever throttle 
or pushbutton throttle, and grip 
models with trigger throttle. Weight 
ranges from 2% to 3% lb. Speeds are 
from 500 to 15,000 rpm. 

Features include low air consump 
tion; high-torque four-blade motors; 
built-in lubricators and speed regu 


EQuitPM EN T 


lators; adjustable exhaust deflectors; 
and hardened, ground, and honed 
cylinders. 

Thomas C Wilson Inc, 21-11 44th 
Ave, Long Island City, NY 
MORE DATA? Circle 114, inside back cover 


MIG Unit Spot Welds Metals 
0.030 to 4 in. From One Side 


Milc steel, galvanized carbon steel, 
stainless, aluminum, and _ . other 
metals 0.030 to % in. can be spot 
welded from one side only with this 
new metal-inert-gas-shielded-arc unit. 
It can also be used to plug weld 
metals % in. thickness and greater. 
Space, tack, and bead welding can 
also be accomplished. 

Equipment is capable of produc- 
ing over 20 spots per minute using 
carbon dioxide, argon, helium and 
other gas-shielding mixtures depend- 
ing upon welding application. Be- 
cause of minimum of spatter, metal 
cleaning is usually unnecessary. To 
make a spot weld, operator merely 
places the gun against the work, 
squeezes, and releases the trigger. 
Unit completes the welding opera- 
tion automatically. 

Hobart Brothers Co, Troy, Ohio 
MORE DATA? Circle 115, inside back cover 


SENSING AND SWITCHING system 
uses ultrasonic energy for its beam. 
Useful in industrial control applica- 
tions such as counting, sorting, rout- 
ing, machine safeguard, it will op- 
erate from 220F to —100F—Delavan 
Mfg Co, Electro-Sonics Div, West Des 
Moines, lowa 

MORE DATA? Circle 116, inside back cover 
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NORDEN Modumatic Control 
for New and Existing Machines 


Series 100 features 
Actual Position Readout 


Decimal Display 


Full Range Origin Select 


F you have the time-consuming problem of rotary or linear positioning, 

then you are aware of the importance of knowing the exact location of 
the tool or the work piece. Up until now this was a tedious, time-consuming 
process requiring caiculation and dial reading, both subject to human error. 
Norden’s Series 100 display system eliminates all this and performs the 
calculations automatically. What's more, it can be installed on new and 
existing machines. 

The Series 100 numerical control system utilizes a unique position feed- 
back transducer, electronic circuitry and a visual display to indicate the 
actual position of the tool or work piece. 

The actual position is displayed in straight decimal form by illuminated 
numbers that are readable from twenty feet. The display unit may be located 
on the machine or remote. 

This Norden Modumatic system also offers a full range electronic origin 
select so that any desired offset can be quickly and easily dialed in by the 
operator on manual selector switches. 

For more information about this position display system or other Modu- 
matic control systems contact your nearest Norden Representative— 
400 Main Street, East Hartford, Connecticut, JAckson 8-4811, 11 West 
Monument Ave., Dayton 2, Ohio, BAldwin 8-4481, or write to us at the 
address below. 


A new concept in Numerical Control 
from NORDEN DIVISION OF UNITED AIRCRAFT CORPORATION 


DATA SYSTEMS DEPARTMENT 
COSTA MEGA, CALIFORNIA 
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Are You 
Passing Up 
$29 to 

$87 

Per Ton 
Savings? 











Enjoy These Spectacular Savings 
with Bliss & Laughlin’s Exclusive 
Strain-Tempered’ Alloy Steel Bars! 


Do you buy or specify leat 
aa alloy cold finished steel 
rs 


You can save $29 to $87 per 
ton by substituting Bliss & 
Laughlin’s Strain-Tempered Alloy. 

That’s a savings on material 
cost alone of 10% to 25%, with- 
out sacrificing the properties 
wanted most. 

There are additional savings, 
too, depending on the parts you 
make from heat treated alloy bars. 

Machining goes faster with 
less tool wear. Up to 30% better 
machinability is common 
experience. 

eat treatment costson finished 
parts are eliminated. 

Straightening costs are avoided. 
There are no distortion problems 
with Strain-Tempered Alloy Bars. 


Pay only for properties needed 
Strain-Tempered Alloy Bars 
meet the same specifications for 
tensile strength, yield strength, 
fatigue strength and hardness as 
heat treated alloy bars with $29 
to $87 less cost per ton. For 









example, in the strength most 
commonly specified for heat 
treated alloy bars, Strain- 
Tempered 4140 and 5150 are pro- 
dacel in alitinsectrousinthneads 
3%" to the following minimum 
specifications: 


As can be seen, for 10% to 25% 
less cost, Strain-T: Alloy 
Bars meet all physical properties 
most frequently specified. 
Strain-Tempered 4140 is also 
available with the following 
mechanical properties: 


Higher tensile strength levels, 
approaching 200,000 psi, can be 
—— at be a rw prices. 

ou pay only for properties 
you actually need. That’s why Bliss 
& Laughlin’s Strain-Tempered 
Alloy Bars are your best buy. 


Machinability improved 
up to 

Strain-Tempered Alloy Bars 
machine up to 30% better than 
heat treated alloys of the same 
hardness including leaded alloys. 
This substantial improvement in 
machinability is, of course, pre- 
dictable because a pearlite-ferrite 
micro-structure machines better 
than tempered martensite at the 
same hardness. 

Comparative tests in Bliss & 
Laughlin’s machinability labora- 
tory show Strain-Tempered Alloy 
Bars machine with up to one- 


third less power consumption, 
show better chip characteristics, 
roduce cooler and assure 
onger tool life than heat treated 
alloys at equal hardnesses. 


Available in all finishes 
Strain-Tempered Alloy Bars are 
available with these finishes: 
Cold Drawn 
Ground and Polished 
Turned and Polished 
Turned, Ground and Polished 


Less lead time required 

Lead time is substantially less 
than required for regular heat 
treated alloy bars. This is another 
big advantage of specifying Strain- 
Tempered Alloy Bars. Strain- 
Tempered Alloy Bars are usually 
manufactured to customers’ spec- 
ifications. However, some of the 
most commonly used grades in 
popular sizes will soon be available 
at Steel Service Centers, which 
have stocked Strain-Tempered 
Carbon Bars for years.* 


What are Strain-Tempered Bars? 
Strain-Tempered Alloy Bars are 
manufactured by a special process 
of drawing and furnace treatment. 
This uces strength and hard- 
ness levels usually obtained only 
by quench-and-temper heat treat- 
ment. Furnace aging at the ideal 
temperature for at least four hours 
in large, modern annealing fur- 
naces assures maximum uni- 
formity and minimum distortion. 


Pioneered by Bliss & Laughlin 

» High-strength, furnace-treated 

steel were pioneered by Bliss 

& Laughlin over 30 years ago. 

Today, Strain-Tempered bars are 

espe in both alloy and car- 
m grades 


The first Strain-Tempered bar 
was delivered in 1929 for auto- 
mobile drive shafts. Large quan- 
tities of Strain-Tempered Alloy 
Bars are now being furnished for 
drive shafts, as well as for many 
other products. 

Nearly 70 years of research and 
development leadership back Bliss 
& Laughlin’s Strain-Tempered 
production. 

Investigate your savings now 

A Bliss & Laughlin representa- 
tive will recommend the most 
suitable, least costly grade. He 
will present tangible evidence, 
without obligation, of how Strain- 
Tempered Alloy Bars can cut your 
material and production costs. 
Contact your nearest Bliss & 
Laughlin sales office or mill today. 


SAVES 
$64/TON 


TRUCK BODY PIN 


24%” round 4140 heat 
treated, stress relieved, 
269/321 Brinell. Strain- 
Tempered 5150 saves $64.00 
per ton. 








SAVES 
$49/TON 


WINCH SHAFT 


1%” round 5150 heat 
treated, stress relieved, 
Drawn, Ground and Pol- 
ished, 262/311 Brinell. 
Strain-Tempered 5150 
reduces material costs $49.00 
per ton. 








SAVES 
$87/TON 


MACHINERY SHAFT 


234” round 4140 leaded, heat 
treated, stress relieved, 
269/321 Brinell. Strain- 
Tempered 5150 saves $87.00 
per ton. 








SAVES 
$49/TON 


STUD 


1%" round 4140 heat 
treated, stress relieved, 
240/283 Brinell. Strain- 
Tempered 4140 cuts $49.00 
per ton from material costs. 








SAVES 
$29/TON 


CHROME PLATED 
HYDRAULIC PISTON ROD 


2.252/2.258” round 4140 
heat treated, 269/321 
Brinell. Strain-Tempered 
4140 lowers costs $29.00 per 
ton. 








SAVES 
Added Costs 


MACHINE TOOL SHAFT 


1%” round 4140 annealed 
and cold drawn, then heat 
treated and straightened 
after fabrication. Strain- 
Tempered 4140 saves the 
cost of heat treatment and 
straightening. 


Specialists in Finish, Accuracy, Straightness, Strength and Machinability Leading 


e Ind dent 
BLISS & LAUGHLIN ), cscasie ed 


GENERAL OFFICES: Harvey, lll. © MILLS: Harvey, Detroit, Buffalo, Los Angeles, Seattle, Mansfield, Mass. Finished Steel Bars 
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A New Approach to 
BIGGER SAVINGS! 


MULTI-USE, 
SOFT RUBBER 
BONDED 

ABRASIVES 


Only Complete, 
Comprehensive 
STOCK LINE! 


Brightboy’s unique, time saving abra- 
sive-and-rubber action achieves excep- 
tional precision results, improved 
product quality. BURRS, CLEANS, 
FINISHES, POLISHES, frequently in 
one operation. All metals; wood, glass, 
laminated materials, some plastics. 
Readily available Silicon Carbide and 
Aluminum Oxide grains—grades extra 
fine to extra coarse—in soft, semi-firm, 
firm and tough rubber binders, are JOB- 
MATCHED to conventional and auto- 
mation production methods. 


NEW 
BRIGHTBOY > 
CATALOG 


outlines this revolu- 
tionary new concept 
of abrasive applica- 
tions. Lists 49 grain 
and texture combi- 
nations; machine 
speeds. WRITE 
FOR IT! 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO. 
95 North 13th Street Newark 7, N. J. 


America’s Pioneer Manufacturer 
of Rubber-Bonded Abrasives 
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Bench-Type Finishing Machine 


Offered for Small Parts Work 
Model RA4 Rollabrader processes 
four barrels at one time and has 20 
to 46-rpm variable speed drive. Bar- 
rels are 2-qt capacity with vinyl] 
plastic lining. Powered by dual drive 
shafts, the machine has neoprene 
rollers in direct contact with each 
barrel flange. Belt and pullys are 
enclosed. Barrels are easily removed 
by lifting them from the drive roll- 
ers, permitting extra barrels to be 
loaded while others are processed on 
the machine. Speed changer is hand- 
wheel operated. Unit measures 31 in. 
long x 38 in. deep by 25% in. high. 
Rampe Mfg Co, 14915 Woodworth 
Ave, Cleveland 10, Ohio 
MORE DATA? Circle 117, 


inside back cover 





HSS Bandsaw Blades Withstand 
Temperatures to 1100 F 


Designed to withstand the speed and 
feed pressure of heavy-duty band- 
saw machines and to cut through 
tough steels and other rugged alloys, 
the Victor blade is available in three 
tooth designs, all precision milled 
and raker set. Standard tooth is de- 
signed for a wide variety of ma- 
terial thicknesses. Skip tooth, with 
widely spaced teeth and large gullet 
capacity, insures fast chip removal 
essential for cutting heavy sections. 
Gored tooth has positive rake tooth 
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design for fast production cutting on 
very heavy sections. Blade widths 
are % and 1 in. They are factory 
welded to length specified. 

Victor Saw Works Inc, Middle- 
town, NY 


MORE DATA? Circle 118, inside back cover 


15%-in.-Dia Potentiometers 
Offered For Critical Applications 


These high reliability precision po- 
tentiometers combine high tempera- 
ture operation with extremely long 
load life. All standard resistance 
values are manufactured with 20 
ppm resistance wire and can dissi- 
pate 2 w at 125 C for more than 2000 
hrs. 

Two basic models, Type 136F 
(bronze bearings), and Type 136H 
(ball bearings), are available as 
stock items; many different modifica- 
tions are available as custom items. 
Units feature a drum design which 
permits conformities to 0.1% for all 
resistance values, up to 16 taps to 
+ 0.25° and precision machined metal 
housings. 

Carter Mfg Corp, 23 Washington 
St, Hudson, Mass 
MORE DATA? Circle 119 
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EXPANSION BOLT called Cram-it is 
installed by drilling a hole in concrete 
or similar material and inserting the 
bolt to desired depth; it slides in 
easily and reportedly will never pull 
out. Cram-its are furnished in a variety 
of sizes in all ferrous and non-ferrous 
materials—Wej-it Expansion Bolt Co, 
Kingston, NY 

MORE DATA? Circle 120, 


inside back cover 


inside back cover 
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Can you get 
these “special” 
qualities in 
“standard” 
pillow blocks? 


2 
. sa | 
Ce ~~ 


al 


me 
= ) 


~ - 


Re 


TYPE SY 
jnit Ball Bearing 
Pillow Block 


Most pillow blocks offer easy assembly and rugged 
housings. But can they offer you low friction, self- 
aligning bearing operation and efficient sealing as well? 

They can—if they're the S&F pillow blocks, and 
flanged mounting, shown here. Type SAF, for example, 
comes equipped with low-friction ball or spherical 
roller bearings that are inherently self aligning. And 
these bearings are effectively protected by Triple-Seal 
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BOs 


Spherical, Cylindrical, Ball, “Wysen Tapered and REED Miniature Bearings 
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rotating rings. Abrasives and corrosives can’t get to 
them—oil or grease can't drip out. 

Yet this isa standard StF pillow block, that is com- 
petitively priced in spite of its combination of extra 
features. We make it for shaft sizes from %” to 1044”, 
for mounting directly or with an adapter. A cast steel 
housing (SAFS) is available for heavy duty applications. 

For details, call one of our twenty-four offices. 5938 


EVERY TYPE-EVERY USE 


oKF. 


GaP INDUSTRIES. INC.. PHILADELPHIA 32. PA. 
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"anc. U.S. PAT. OFF. 


CIRCLE 279 READER SERVICE CARD 


185 





NEW SHOP EQUIPMENT 


= \ Heke 23 Five New Bench Grinders 
with the SL offered by skil 


Units feature stepped-up power and 


| wt gh . : improved performance for handling 
: aa wire brushing, buffing, and grinding 
3 jobs. The 10-in. model 617 (pictured) 


ee ” ; She : has 1-hp motor, maintains constant 
ncreased 


: speed under heavy loads, and is de- 
, | i signed for daily heavy-duty use. 
ACCURACY if li , The 6-in. deluxe model 287 has 
: 4 1/3-hp dynamically balanced motor. 
VERSATILITY - _ . Rotor is mounted on dust-sealed, 
“ ' T+ life-lubricated ball bearings. It is 
PRODUCTIVITY rer equipped with end bell covers and 
Z two protective eye shields. A 6-in. 
standard model 286 is similar to 287 
4 except that it does not include eye 
shields and end bell covers. The 7-in. 
model 607 has %-hp motor, all ball 
bearing, rugged construction. The 8- 
in. model 614 has %-hp motor and is 
similar to 607 in design. 
Skil Corp, 5033 Elston Ave, Chi- 
cago 30, Iil. 
MORE DATA? Circle 121, inside back cover 


‘ 


5° Automatic positioning can be changed instantly | 
~ to manual operation + 

( Be ioed optical setting — direct reading to .00005” | 

* for linéar motions and 1 sec. of arc for built-in rotary table. 

’ Linear optics provided with adjustable zero reference e 

' Simplified controls functionally arranged for 

A Asha operating speed and efficiency 

'* 3" diameter boring spindle 





Increased capacity: table size 3934” x32"; 2954” cross travel; 


Zz a: ay mg ina 25% : vertical travel Cm Pneumatic Stretcher Applies 
® © Hydraulic feeds and infinitely variabie spindle speeds : : : 
. © Rear support optional 3 Lightweight Strap From Coils 





“ on Mode] 1930 is adjustable to handle 
stom sn = flat steel strapping in widths from 


. , : | % to % in. and in gages from 0.015 
N ; ; é ; | ” . 
IBI has engineers available for consultation, guarantees | to 0.023 in. It uses strap directly 


service by factory trained staff, and stocks spare parts ' nae aay 
; s - : . : from coils, eliminating need to pre- 
in New York.—Join the long list of leading aircraft and : 
: > > : cut. Stretcher takes up strap quickly 
manufacturing plants throughout the United States which ' ; 
are using the horizontal optical jig borer and eggs. cepvedt .guenmusenes 
é P 8 . tension. Automatic cutoff insures 


Demonstrations upon request | uniform tension on all shapes of com- 

at our conveniently located pressible and noncompressible car- 
demonstration centers. =m =| tons, boxes, coils, or bundles. The 

‘ air-driven tool operates on pressures 


PAB i A me ne - “oe from 35 to 90 psi. Filtered and lubri- 
cated air can be used from existing 
WY) GS Se Bb 0p. 6 0): 4 OOO): MUBEEMDMEEE airlines or from a portable compres- 


sor also supplied by the company. 





\ I MACHINERY BUILDE! 
475 Grand Concourse, Bronx 51, N. Y a¢ Gorraré é Co, 0 BE Toughy 
Ave, Des Plaines, Ill 


Swiss Accuracy plus U.S. Know-how MORE DATA? Circle 122, inside back cover 
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only . offers you all these advantages 


order after order after order... minimum size change and distortion...low 
temperature heat treating...uniform deep hardenability... freedom from scaling... good 
machinability ... exceptional toughness with good hardness... no preheating in hardening. 

From start to finish you enjoy exceptional simplicity and safety and predictable per- | 
formance. Produced by the MEL-TROL Process... . Only Carpenter VEGA-FM assures 
such uniformity of benefits. Use this MATCHED SET of Air-Hardening Tool and Die 
Steels—VEGA-FM (Type A-6), No. 484-FM (Type A-2), and No. 610-FM (Type D-2)—for 
proper selection and consistently better results. Call your Carpenter SERVICE-CENTER 


for prompt delivery. 


[arpenter sfeeci 


you can do it consistently better with Carpenter Tool and Die Steels 








meres milling boring 
CWB 


MITSUBISHI ZOSEN KABUSHIKI KAISHA (Mitsubishi Shipbuilding & Engineering Co., Ltd.) take pleasure 
in announcing the conclusion of a license agreement with INNOCENTI S.G. of Milano for the manufacture and 
world-wide distribution of the universally known INNOCENTI-CWB MILLING, BORING & COMBINED 
MACHINES. The machines will be produced in Floor Type, Planer Type and other Combination Types, the 
diameters of spindles being 140mm for milling and 95mm for boring. 


| ort 
This machine will be exhibited in 
the 2nd Coliseum Machinery 
Show to be held in Chicago from 
September 7th to 15th, 1960. 











yy 


: 
a 
; 
5 
« 
_ 
' 
: 


i a ees 


'e-s © S-B-e © oe: 


a ed 
TS 2 6 BY Res 5. ~. 


— 
Leena 


Sales Agents: 
New York: Mitsubishi internationol Corp 
Broadway, New York 5, N.Y 


120 Vancouver: Mitsubishi Shoji Kaisha, Ltd. Vancouver 
Branch, 210 Toronto Dominion Bonk Bidg. 717 Duesseldorf: Deutsche Mitsubishi Export 
w 
Los Angeles: Mitsubishi International Corp Los est Pender St., Vancouver 1, B.C & import-Geselishoft mbH, 12 
Angeles Branch, 606 South Hill St., Los Angeles 14 London: Mitsubishi Shoji Keoisho, Ltd. London Grunstrosse, Duesseldorf 
Colit Branch, 104/106 Leadenhall St., London, E.C. 3 Melbourne: Mitsubishi (Australic) Pty 
Chicago: Chicago Representative of Mitsubishi Paris: Paris Liaison Representotive of Mitsubishi Lid, Melbourne Office, Ist Floor, 
International Corp., Room 1803, Prudential Bidg., Shoji Kaisho, Lid. c/o Mr. G. Bouvet, 5, Rue Houghton House, 543 Little Collins St., 
130 East Randolph Drive, Chicago, iil Boudreau, Paris 9 Melbourne, C. 1, Victoria 
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and combined machines 


- » nay yer 
Universal head: Can be placed at ney angle 


Sogn 


faces by the three way head. 


Milling can be 2 on three \a 4 a3 i 
> i ht x 
on "e 


ao 
‘ 


, , ‘1 


i 


When fitted with a rotary 
table and a removable arm, 
it can be used as a turning 


Right-angle head: Can be swivelled 360°. 


Ate era 





al 


Grooves are machined by the turbine head. 
A 


MITSUBISHI ZOSEN 


MITSUBISH!] SHIPBUILDING & ENGINEERING CO LTD 


Head Office: Marunouchi, Tokyo, Japan 


Machine Tool Manufacturing Division: 
HIROSHIMA PRECISION MACHINE WORKS 


Hiroshima, Japan 
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From More Than 1200 ® Catalog Items... 


errat HITTING Saws - 
newts e 


corete MiTties tows + 
poraey Setee Meets + 


CIRCLE R carbide tipped saws — perfected 
by unique heat treating — increase production, 
retain their tips. Shown here is only one of many 
carbide tipped and solid tungsten types from our 
catalog of 1200-plus items. We also design 


tw LOTS amt + 
Cece ttt tems + 


special orders. 
Consult a CIRCLE R Specialist in . 

patie py yy INDIANAPOLIS NEW Y 
MEMPHIS 

eer 


ORK 
et 


TREAL PITTSBURGH 


NTR 
NEW HYDE PARK 
HACKENSACK 


PROVIDENCE 
ROCHESTER 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 


Specialists in Circular Cutting Tools Since 1923 


fewtieey =OTTNG teams + 
CORSEED PENIS 6 COUNTERSNAS 


COmmyTaroe WOTTIWG Saws - 
SOLID 8 TOPPED TONGSTEN CARBIDE Saws - 


(ot OFF tam + 


caw 
CENTER Qtamens 
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SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


pg wy fet — Fe! 
or im Model D dial indicating with 
equivalent Brinell = Reckwell © 
Hardness Numbers. May be used free 
— po 1-45 YT 
sitive over entire range from softest 
to hardest of metals without sdjust- 
ment. Non-injurious te work. 


OVER 40,000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC 
90-35B Van Wyck Exp. 
Jamaica 35, N. Y. 


MODEL C-2 
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NEW SHOP EQUIPMENT 


Line of Files Has 3 Degrees 
Of Coarseness, 4-18-in. Length 


Complete line of Lenox grade-A files, 
American-pattern and curved-tooth, 
is available in shapes and types to 
fit every kind of filing application. 
Types of tooth structure are single- 
cut, double-cut, and rasp. Both sin- 
gle and double-cut have three de- 
grees of coarseness: bastard, second- 
cut, and smooth. Lengths range from 
4-18 in., and standard packages are 
one dozen files, 10 in. and under; 
one-half dozen files, 12 in. and over. 

Curved-tooth files come in flexible- 
standard, half-circle, half-circle 
shell, and flat-pull-stroke shapes and 
can be purchased with any one of 
three types of cutting surfaces: flat, 
or flexible; moulding, or concave; 
shell, or convex. Files are designed 
for use on sheet steel, aluminum, 
stainless, and other metals. 

American Saw 4 Mfg Co, Springfield, 
Mass 


MORE DATA? Circle 123, inside back cover 


PORTABLE BENDER bends sheet meta! 
up to ¥ in. thick by 114 in. wide by any 
length. Tool exerts up to 2000 Ib pres- 
sure to form metal against angle and 
curve dies and is furnished with inter- 
changeable angle and radii dies. It 
can be held in the hand or clamped in 
a vise and works equally well on cold 
rolled steel, aluminum, brass, copper, 
and wire. Price is $4.95—Hahn Co, 
2311 Fox Hills Drive, Los Angeles 64, 
Calif 


MORE DATA? Circle 124, inside back cover 
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“THIS GEAR WILL GIVE 
MY DRIVE HIGHER SPEED 
PLUS LONGER LIFE...” 


Utilizing the modern facilities in our newly equipped plant, higher speed and longer 
life are just two of the advantages that you will get with Philadelphia’s revolutionary 


precision grinding technique. 


initial cost than conventional gearing. 


HIGHER SPEEDS 


Dynamic load factors are materially 
reduced. Your equipment can operate 
at higher speeds with increased load 
carrying capacity. 


REDUCED BACKLASH 


Precision ground gearing meons re- 
duced backlash for reversing drives 
. . » plus uniform backlash where pre- 
cision of movement is important. 


phillie gear’ / 
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LONGER LIFE 


Extreme accuracy of profiles, profile 
spacing and surface finish eliminates 
“running-in" periods and resulting 
wear. 


100% INTERCHANGEABILITY 

Duplicate units or spares can be in- 
stalled with original manufacturing 
tolerances duplicated exactly. 


King of Prussia 


Very often these advantages are available at no more 


REDUCED NOISE AND VIBRATION 


Reduced tooth to tooth errors, accu- 
mulated pitch errors, and total com- 
posite errors give smoother contact 
. . reduce noise and vibration. 


FOR MORE INFORMATION 


. investigate this mod- 
ern technique. Send for 
our new bulletin, AN AD- 
VANCED CONCEPT 
IN MODERN GEARS. 


(Suburban Philadelphia), 
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PHILADELPHIA GEAR CORPORATION 


Pennsylvania 
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AT PORTLAND, CONNECTicuT... PRECISION 
CONTOUR 
MACHINING 


UNIQUE ABILITIES AND FACILITIES 
Prototype components for rockets, jets and turbo 
pumps. The parts shown at right were machined 
from solid bar stock for use in the development 
stages of more efficient jet engine blades and liquid 
fuel rocket motor impellers. 

You may not be producing jet engines or guided 
missiles . . . But if you have an apparently im- 
possible shape to contour machine, may we suggest 
that you contact us about it and, if possible, 
enclose prints. 


WRITE: JARVIS CORPORATION 
12 Glastonbury Turnpike 
Portland, Connecticut 


ALL PARTS SHOWN HERE 
MACHINED FROM SOLID BAR STOCK 


 € 


" AT MIDDLETOWN... AT LYNN... 
MACHINE TOOLS & CARBIDE TOOLS 
ATTACHMENTS JARVIS CORPORATION 


491 Lynnway 
JARVIS CORPORATION Lynn, Mass. 
84 Pease Avenue 
=, Middletown, Conn. 





AT NORTH ATTLEBORO... | AT GUILFORD... 
GROUND-FROM-THE- | FOOD PROCESSING 
SOLID HIGH SPEED EQUIPMENT 


STEEL TAPS JARVIS CORPORATION 
JARVIS CORPORATION] 12 Boston Post Road 

12 Washington Park Guilford, Conn. 

North Attleboro, Mass. 





CATALOGS ARE YOURS FOR THE ASKING 


CORPORATION Middletown, Cx 


WESTERN OFFICES 
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FIELD REPORT... 





Borg-Warner Operation Bought 
By All-State Engineering 

The industrial crane and hoist op- 
eration of Borg-Warner Corp, Chi- 
cago, has been purchased by All- 
State Engineering Co, Milwaukee 
manufacturer of cranes, gantrys, and 
custom-designed material handling 
equipment. Acquisition is being 
moved to Milwaukee where All-State 
has built an addition to its present 
plant to handle the expansion. 


Big Order to North American 


Navy has awarded North American 
Aviation a $168.5 million contract for 
continued production of the super- 
sonic A-3J Vigilante bomber. Car- 
rier-based plane is in production at 
NA’s Columbus, Ohio, plant. It is 
an all-weather craft that can carry 
atomic weapons. 


Foam-Filled Honeycomb? 


Hexcel Products Inc, Berkeley, Calif, 
is working on an AF contract to in- 
vestigate the mechanical properties 
of sandwich structures made with 
foam-filled honeycomb core. It’s be- 
lieved, report Hexcel researchers, 
that honeycomb reinforced intracel- 
lularly with foam may result in a 
material of higher structural strength 
than is possible with either foam or 
honeycomb alone. 


US Steel Shuts Down 
An Alabama Works 


Steelmaking operations have been 
shut down at the Ensley, Ala, works 
of US Steel’s Tennessee Coal & Iron 
Division. “Lack of rail orders, to- 
gether with the general conditions of 
our order book for other products, 
makes it necessary to cease steel- 
making operations at Ensley steel 
works for the time being,” says TC 
President Arthur V Wiebel. Com- 
pany states that it looks forward to 
resumption of operations at the plant 


M°GIRKS WORKS 


Tolerance of 0.002 of an inch is required on machined surfaces at opposite ends of 
this 4200-lb aluminum traverse housing weldment; other surfaces are machined down 
to within 0.0002. The missile tracking system part is being finished at Boeing Air- 
plane’s Wichita, Kans, Division for the Army’s Nike-Zeus program. It’s one of a 
series of large prototype parts requiring machining and heat treating by Boeing under 
a Subcontract from Continental Can Co. On the weldment itself, centerline axes of 
holes at right angles to each other have to cross within 0,001 of an inch. Long shaft 
shown here is locating jig for the hubs in either side of the weldment 


as soon as business conditions war- 
rant. Shutdown reportedly will af- 
fect some 2000 workers. 


Crosley Closing Ohio Plant 


Crosley Division of Avco Corp will 
close its Cincinnati plant and con- 
centrate all of its operations at Rich- 
mond, Ind, and suburban Evendale 
before the end of the year in a 
streamlining, cost-cutting move. Com- 
pany hopes to have the shift com- 
pleted by Dec 1 and the plant will 
be put up for lease or sale. Crosley 
laid off some 300 production employ- 
ees at the facility last spring, expects 
to lay off possibly 100 of the remain- 
ing 400-man office and plant staff. 
The rest will be transferred. 

Shift calls for concentration of all 
division electronics work at Even- 
dale and ordnance work at Rich- 
mond. Division headquarters will be 


by GEO 




















shifted to Evendale. Plant being 
closed is the original Crosley Corp 
factory where the firm made its now 
historic small car and its TV and 
radio sets. Crosley was merged into 
Aveo in 1945. 


Yuba Buys Coynco 


Yuba Consolidated Industries, San 
Francisco, has purchased Coynco 
Products, Tulsa, and plans to ex- 
pand the facility to make it a major 
producer of heat exchangers and 
other equipment for the petroleurn 
and chemical industries. Subsidiary 
will be known as Yuba-Tulsa Corp. 
New bays will be added to increase 
manufacturing area from 120,000 to 
180,000 sq ft and equipment installed 
to allow mass production of Yuba’s 
shell and tube and air-cooled heat 
exchangers. Employment is expected 
to triple to 600 by end of 1961. 


CRENSHAW 














Field Report... 


$20.2 Million Orders to Lycoming 


Four contracts for gas turbine en- 
gines, amounting to $20.2 inillion, 
have been received by Avco Corp’s 
Lycoming Division, Stratford, Conn. 
Contracts cover both T53 and T55 
engine models and were awarded by 
the Air Force Aeronautical Sys- 
tems Center, Wright Patterson AFB, 
Ohio. 


er Thompson Buys Marshall Steel 
...and parts are finished Te es eee oes 


New Haven, Conn, has purchased 


without rehandling assets of the Marshall Steel Co, Mc- 


Cook, Ill. Thompson will form a 
on new, wholly owned subsidiary, The 

Marshall Steel Co, and will con- 
tinue the McCook operation under 
its present management. Thompson 
manufactures metal cutting saws, 


Goss & DE LEEUW bandsaw blades, and allied equip- 


ment, and last year formed its Mil- 


AU TQ ¥ AT ic st | band Machine Tool Division to mar- 
: ket its new heavy-duty production 
bandsaw cutoff machine. Marshall 
C | U C K | os G produces a complete line of pre- 
cision tool steel and drill rod. 

MACHINES : Electro Motive Mfg Co... 
The Goss & DeLeeuw "One-Two- ae , poets ypraaerbe and radio 
bat parts, wi gin operations in a new 
Three" Chucker differs from the A ' half-million-dollar branch plant at 
conventional machine in that it é | Florence, SC. Facility will produce 
provides the means of machin- mt electronic transistors. It’s the third 
ing more than one end of a ’ Li electronics plant to settle in SC re- 
piece in a single handling in- — ner: a. hg oo 
manufactured capacitors in Darling- 
stead of requiring several han- ; ton for the past two years, and Aero- 
dlings and set-ups. A worth- vox Corp, producer of electronic 


while gain in production time is components, is operating a plant at 
assured. Myrtle Beach. 





In the “1-2-3”, work is gripped in 
chuck and all ends machined either in 
sequence or simultaneously. Goss & 
DeLeeuw and only Goss & Deleeuw 
offers this feature in a standard 
chucking machine. 





A few typical ports finished on this 
machine are n here, Write for 
detailed description . . . send sam- 
ples of your work for time and cost 
estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


“My wife manages fine on my salary, but it's 
me and the kids I’m worried about.” 
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Teeth in ratchet head and socket openings are induction heated for hot 
forming without tears or ruptures. Over-heating of steel is avoided 
and decarburization is prevented. Unusual accuracy is attained and the 


gtain structure of the metal remains unbroken. 


A Push Button World at WILLIAMS 


B-52 and S-52 RATCHET FEATURES 


_~—— 


The harder the pull on the handle, 
the more teeth thet come in contact. 


N EW eee 
Four-Winged, 
Non-Slip 
Shifter Design 


1 teeth give 82 tooth 


action ¢ 
than 4 


wiring less 
© swing of 


handle for complete 
nut rotation. 


es 
©) 


| 


aati 
SUPE. 


— 


Entire ratchet 50% stronger than 
U.S. Government requirements. 


RETAINING 
RING 


Rugged construction. 


No one part bears 
bulk of stress. 


NEW... 
Single Unit 
Construction 
Easily removed for 


cleaning, servicing 


and replacing 


DETACHABLE SOCKET FEATURES 


Opening depths pro- 
portioned for proper 
nut seating. Through 
hole provides for bolt 
clear 


True, straight, thin-wall 
design. WN 





Openings on both ends 
concentric with outside 
diameters. 


Openings pressure formed 
to finer tolerances than 
Government requirements 
or industry standards. 


Length proportioned to 
opening size on all regular 
sockets. 


Double grooves for 
firm grip and easy 
detac t. 


Detent on four sides for 


easy attachment of sockets. 


Completely machined ratchet and socket blanks are heated and quenched 
in a series of salt baths to develop the proper relationship of toughness 
and hardness without decarburization or dimensional distortion. 


produces 


Detachable Socket Wrenches 


that have RESERVE STRENGTH 
for THE TOUGHEST JOBS 


Soft knurling provides sofe, 
non- irritating grip. 


Length directly proportioned + ight 
distribution for ideal a ge 
and leverage. 


The unique combination of the latest automated equip- 
ment and design “know-how” produces a complete line 
of rugged, detachable socket wrenches which “bear up” 
under every stress condition encountered. Improved 
grain structure and precisely controlled heat-treating 
build up an unusual resistance to metal fatigue. These 
reserves of strength are hidden but guaranteed qualities 

built into all Williams’ wrenches. 


MR. WRENCH SAYS: “Get the Facts 
--- get TOOLFACTS...new 24 page 
booklet on how to select, use and 
care for Quality Wrenches.” 


J. H. WILLIAMS & CO. 
Division of United-Greenfield Corporation 
408 VULCAN STREET, BUFFALO 7, N.Y. 


Mr. Wrench: Please send me your new 
() TOOLFACTS Booklet [] ILLUSTRATED CATALOG No. 304 


Fe ctintasemerseremapurgenan TITLE 


FIRM___ prippinntntnenst-eo 


STREST__. 
t,o es a 





Free Literature 


To order any of these bulletins, circle 


corresponding ber inside back cover. 





MACHINES AND ATTACHMENTS 


| MACHINE TOOLS —South Rend 
Lathe Ine, South Bend 22, Ind. 
96-page catalog 1960 illustrates and de- 


scribes complete line of engine lathes, 
toolroom lathes, turret lathes, milling ma- 
chines, shapers, dril!presses, and pedestal 


& 
grinders. Detailed information also provided 
on tools, attachments, and accessories for 
use with the various machines. Specifica- 
tions, feature descriptions, and prices in- 
eluded; variety of applications pictured. 


2 NUMERICALLY CONTROLLED 
MACHINE TOOLS—£x-Cell-O Corp, 


& 
1200 Oakman Blvd, Detroit 32, Mich. 12- 
page bulletin 5060125 contains general in- 
formation on such machines and pictures 
and describes three specific types using 
continuous path control for cams, profiling, 


and contouring. One machine mills com- 
plex, drum-type fuel control cams for 
aircraft engines. The second performs mill- 
ing and grinding operations on irregularly 


a 
shaped parts; with a simple work-holding 
fixture it also grinds flat templets. Third 
‘ machine performs precision boring, turn- 
co ing, and contouring operations using a 


single-point tool and is also equipped with 
an alternate grinding head and suitable 
fixtures for grinding flat templets and 
circular cams to extremely close toler- 
ances. 


3 PRESS EQUIPMENT FOR PRES- 
SURE PROCESSING — Hydraulic 
Press Manufacturing Co, Mount Gilead, 
Ohio. 16-page bulletin 6000 covers entire 
line including metalworking presses for 
forming, drawing, forging, blanking, 
straightening, and embossing; process 
presses for briquetting, blocking, de- 
hydrating, rayon steeping, and powder 
metallurgy; several models of C-frame 
presses with a wide range of applications; 
Henry & Wright dieing machines for 
piercing, perforating, blanking, forming, 
and drawing with progressive dies; and 
Cast-Master die casting machines for low- 
cost production of non-ferrous metal parts. 
Also illustrated and discussed are H-P-M 
plastic molding machines including con- 
ventional and preplasticizing injection ma- 
chines, as well as compression, transfer, 
and reinforced plastic presses. Hydraulic 
components available are listed. 


The CECOMATIC Forging Process, based @ Cowl Manufestoring Co, Benton 
on the revolutionary Chambersburg Impacter, makes tains strated deeeripton of the No. 388, 
possible the continuous and automatic production of which the additonal capacity under the 
precision drop forgings. If you are a manufacturer between a full 12-in-dla” grinding “whee 
whose products include drop forged components, 8% in. instead of 12 in, Power elevation 
you must consider mechanized forging in your cquipment for operators who do x con- 


plans for the future... your competition will do so— en Ses ae 
sooner or later. Practical information, with examples work. 

. ° — Havir 
of successful mechanized forging operations, are 5 ae as eet 


Manufacturing Co, 444 N — 
, , ee , it Pa inn. 8-pa lo; rov 
included in the brochure, ‘“The Automatic Produc- St Poul 4, Minn S-page catalog provides 


information on 


tion of Forgings in Closed Dies’’. Write for a copy duction automatic presses (formerly Disbel) 


ranging from 5 


today, to Chambersburg Engineering Company, Range of models illustrated with specifica- 


tions and features. 


Chambersburg, Pennsylvania. g wieets-comen pens. 
HEADS — Thriftmaster Products 


Corp, Lancaster, Pa. 28-page catalog 2 
| : A M B Hh} presents data on six types: fixed center, 
angular, rotating, double eccentric ad- 


DESIGNERS AND MANUFACTURERS OF THE IMPACTER justable, single eccentric adjustable, and 


universal joint adjustable. Automatic-reverse 


NE se aiachments false used foro 
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ternal threading) and tap-or-drill units 
are described. 


7 MACHINING HEADS—Master Man- 

ufacturing Co, 1802 East Ave A, 
Hutchinson, Kan. 16-page catalog 160 illus- 
trates, gives design data, and specifications 
on machining heads. Additional cata'og 
260 contains 28 pages of detailed infor- 
mation on feed tables and machine beds. 


- ROTARY TABLES—Cincinnati Gil- 
bert Machine Tool Co, 8366 Beek- | 

man St, Cincinnati 23, Ohio. 4-page il- 

lustrated bulletin describes new additions 


to the line of company’s hand and power- 


revolving index tables. All hand-revolving 
tables are now equipped with an air-oil 

mist which lifts even off-center loads. 

TOOLS AND ACCESSORIES 


oe FLEXIBLE SHAFT ASSEMBLIES 
—Kupfrian Manufacturing Corp, 365 
State St, Binghamton, NY. 12-page catalog 
6094 pictures and describes light-duty flex- 
ible shafts and couplings. Gives details 
on many types and sizes of standards 
ready for installation as well as com- 
ponent parts such as end fittings, core 
sizes, casings required to design special 
assemblies. Typical core properties are 
given for engineering evaluation. Various 
design techniques are included which will 
assist engineers in applying flexible shaft 
assemblies to their engineering projects. 


T TESTING MACHINES — Tinius 

Olsen Testing Machine Co, 404 
Easton Rd, Willow Grove, Pa. 8-page 
brochure, “Tinius Talks About the Role 
of Electronics in Testing Machines,” 
traces the development of the electronic 
null balance principle used on the SelecTo- 
range Indication System, as well as in 
stress-strain recorders and strain instru- 
mentation. Recent developments in auto- 
matic readout systems for printing ulti- 
mate and intermediate test data, such as 





yield strength and low capacity load cells, | IMMEDIATE : 
— i 


are also discussed. 





es 
1] SPECTROGRAPHIC METALLUR- 
GICAL CONTROL—Lebanon Steel | : 
Pa. These are the new “SS” (Special Shape) Mounted 


Foundry, 55 Lehman St, Lebanon, 


Technical bulletin describes control and its | ° . 
application to high alloy steel castings. Wheels now available through your Chicago Wheel 
Discusses advantage: of speciregrags =| supplier. You select from 6 Special Shapes instead of 200. 
analysis as compared with conventional c i : 
“wet” chemical analysis and outlines bene | You choose from 30 sizes in 3 specifications (see below). 
fits to the steel castings user through ; ‘ 
inectenté accuracy of analysis, production | Best of all, you get immediate delivery of the finest 
speed, and uniform he sory and dependa- quality mounted wheels. Research and industry practice have 
Uh ih shown that the new “SS” Series Mounted Wheels cover 96% of 
(7) 
all portable off-hand grinding needs. Ask your supplier 


for “SS” Chicago Wheels. 





SPECIFICATIONS OF NEW “SS” MOUNTED WHEELS FOR IMMEDIATE DELIVERY 





General purpose grinding All sizes 
Die grinding, high rockweils; hardened tool steels, die steels All sizes 
Castings, iron and steel Selected sizes 


























WRITE for your free copy of Bulletin SS-101 
which fully illustrates and prices the new SS Series 
of CHICAGO Mounted Wheels. 


CHICAGO WHEEL & MFG. 
1101 WEST MONROE STREET 
Dept. AM-9A + Chicago 7, Illinois « CAnal 6-8155 


DISTRICT OFFICES 
Chicago, Illinois + Milwaukee, Wisconsin - Kansas City, Kansas 
Detroit, Michigan + St. Louis, Missouri + Hollywood, California 


“Wherever people get together to talk about 
Cleveland, Ohio » New York City + Northampton, Massachusetts 


scrap, your name will be immortal.” 
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DISTRIBUTORS for ASARCON 
CONTINUOUS-CAST BRONZE 


J. M. Tull Metal & Supply Co., Inc. 
FAIRFAX 3-1612 


CALIFORNIA 
Los Angeles 
Kingwell Bros., Lt 
LUDLOW 2-7427 
San Francisce 
SUTTER 1-0514 
CONNECTICUT 


K Fi Co., ine. 
GLE £ 3-2744 


The Derby Castings Co 
Steetie 8-2581 


The a Stee! & Supply Co. 


im) Tell Metal & Seppty Co., 
EVERGREEN 

Miam' 

4. M. Tull Metal & Supply Co., 
a 5-0365 


He? Tull Metal & Supply Co., 
feo 


CED Ms He a Supply Co., 


Bronze Bearings, inc. 
AVENUE 2-2337 
Ray M. Ring Co., inc 
ESTERBROOK 9-0300 
Peoria 
Ray M rr | gpees Co. 
PEORIA 3- 
Rockford. 
Rockford Tool & Transmission Co. 
ROCKFORD 2-7711 
INDIANA 
East Chicago 
Ray M_ Ring Co., inc. 
E. CHICA 
SAGINAW 1-8660 
Indianapolis 
W. J. Holliday & Co., Div. of 
Jones & anee Stee! Corp. 
MELROSE 1 
South Bend. 

ly, inc. 


Powell Too! 
ATLANTIC 9-5578 
KENTUCKY 
Louisville 
Williams & Co., Inc, 
JUNIPER 3-7781 
LOUISIANA 

New Orleans 

Standard Brass & Mtg. Co. 
AUDUBON 1381 
Shreveport 

Standard Sree & Mig. Co. 
SHREVEPORT 29483 
MARYLAND 

Baltimore 

Bronze Speciatities, Inc. 
LEXINGTON 9- 1906 
MASSACHUSETTS 
Beston 

Keico Metal Products Co 
HUBBARD 2-1737 
MICHIGAN 

Detroit 


& Brass Sales, Inc 
Fores 6-620 


Cc & Brass Sales, inc 
EMPIRE 1-6681 

Kalamazoo 

Bard Teol and Equipment Co. 
FIRESIDE 3-2691 


Lansing 
Superior Brass & Aluminum Co. 
tv 2-2754 


Muskegon 
Ma Hardware & Supply Co. 


2-265 
MINNESOTA 
Minneapolis 


re end — 


MISSOURI 
jae Ci 


jated Bearin; 
VALENTINE 1 


BALTIMORE 1-760 
St. Lowis 


Hubbeli Metals, inc. 
FRANKLIN 1-0212 


ese Island 
Island Co 
DUPONT tear 
Omaha 


J 

NEW JERSEY 
Carlstadt 

E. A. Williams & Son 

GENEVA 8-0800 

MARKET 31929 

(New York LA 4-9546) 

F Foundry Sales, 
ederal se. 

MARKET 12-6590 


Gregg oundry 
futcRest ? 2-2086 
NEW YORK 
Brooklyn 

Hamsiey, inc. 
STERLING 8-1144 
Buffalo 

Kencroft Associates, Inc. 
RIVERSIDE 1520 


RIVERSIDE 2020 
Rochester 


Ontario Meta! 
HAMILTON 6-1 


Metoon Bronze Foundry, inc 
GLENVIEW 4-3231 
Tre Bett Cc 
he 4, ing o., ing, 
~-4920 (in thos baie) 


Welding and Spring Co. 
JEFFERSON 5-2187 
Cleveland 

Sales, Inc 


Copper & Brass 
ENDICOTT 1-6757 
T ing Bronze Casting Co 
MICHIGAN 1-6520 
Cincinnati 
Reliable Castings Corp. 
KIRBY 1-2627 
Columbus 
Williams & Co., Inc 
AXMINISTER 4-1623 
1] 
The Bristol Brass Corp. of Ohio 
FULTON 8185 
Yelete 
ae Sou 8 oe Company 
CHERRY 8 
Williams & to, Inc 
ENWOOD 5-8661 
PENNSYLVANIA 
Easton 
R. T. Schaller Co. 
EASTON 2-2435 
Latrobe 
py veunty Machine 
KEYS ONE %- 3341 
Philadelphia 
Brass & Copper Sales, Inc. 
—— }- ~~ 
Renewal Service, Inc. 
BALDWIN 9-6330 
Pittsburgh 
Pennsylvania Industrial 
Supplies Co., Inc 
ALLEGHENY 1-5010 
ittsburgh Brass Mfg. Co. 
ATLANTIC 1-8761 
RHODE ISLAND 
Providence 
ene an Sales Co., inc. 
UNIO 
SOUTH CAROLINA 
Greenville 
3.” by Metal & Supply Co., inc 
CEDAR 3-8366 
TENNESSEE 


is 

Memphis Bearing & Supply Co 
JACKSON 6-754 
Nashville 

Dixie Bearings, Inc. 
CHAPEL 2-7351 
TEXAS 
Beaumont 
Standard Brass & Mfg. Co. 
TERMINAL 3-2641 
Houston 
Standard Brass & Mfg. Co. 
CAPITOL 56531 

Port Arthur 
Standard Brass & Mtg. Co. 
YUKON 5-9377 
WISCONSIN 
Milwaukee 
Badger Bearing Co 
BROADWAY 2-0231 
CANADA 
Lachine, Quebec 
Federated Metals Canada, Ltd. 
MELROSE 7-3591 
Scarborough, Ontario 

Federated Metals Canada, Lid. 
PLYMOUTH 7-3246 
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Free Literature 


To order any of these bulletins, circle 
di inside back cover. 
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12 TOOLBITS—Firth Sterling Inc, 2113 

Forbes Ave, Pittsburgh 30, Pa. Cata- 
log section gives data on Circle T-15, 
latest addition to company’s toolbit line. 
Circle T-15 is a tungsten base, high 
vanadium, high cobalt type high speed 
steel with superior abrasion resistance and 
red hardness. Sizes available, prices, typi- 
cal analysis, and recommended uses are 
included. 


13 MINIATURE OIL-TIGHT PUSH- 

BUTTONS—General Electric Co, 
Schenectady 5, NY. 10-page catalog GEA- 
7127 deseribes complete line. Illustrations 
picture flexibility and appearance ad- 
vantages of the new line and show how 
it ean reduce panel space requirements at 
least 40%. Dimensions, ratings, outlines, 
and drawings provided; various forms 
available are shown along with stations and 
enclosures. Ordering information given for 
each form including pushbuttons and 
selector switches, illuminated pushbuttons, 
indicating lights, push-to-test lights, and 
pendant stations and accessories. 


14 SOLID LUBRICANTS—Alpha-Moly- 

kote Corp, 65 Harvard Ave, Stam- 
ford, Conn. 24-page bulletin 124 discusses 
theory and practice of lubrication by 
solids; covers boundary friction and the role 
of solid lubricants to veduce friction and 
wear under heavy leads and at high 
temperatures. Describes major advantages 
of molybdenum disulfide solid lubricants— 
low coefficient of friction, natural affinity 
for adherence to metal surfaces, and pres- 
sure resistance beyond the yield point of 
any metal. Lubricants are available in 
powder form, as greases, as resin bonded 
coatings, as dispersions, or in a variety 
of special forms. 


1 GRANITE SURFACE PLATES— 

Vietor Brook Co, 171 Rockingham 
St, Rochester 20, NY. Mlustrated bulletin 
4B describes full line of black granite 
surface plates, Toughboy welded stands 
for plates, and Brook Re-Caps, thinner 
granite plates which are bonded to worn 
out iron plates instead of re-scraping them. 


1 CERMET CEMENTED CARBIDES 

—Allegheny Ludlum Steel Corp, 
Cermet Division, Ferndale, Detroit 20. 12- 
page booklet on cemented carbides de- 
signed for wear resistance gives details 
on design techniques, various sizes, proper- 
ties, hardness, abrasion resistance, and 
other information to help designers in the 
selection and application of the proper 
Carmet grade and in the design of wear 
parts and die components. Charts, graphs, 
case histories, and tabular data included. 


17 “PORTABLE AIR TOOLS FOR 

SCREWDRIVING AND NUTSET- 
TING”—Master Power Corp, 6£25 Cochran 
Rd, Solon 39, Ohio. 26-page catalog NS 
60 is a complete tool selection manual 
concentrating on torque ranges from 2 to 
160 in.-lb. The three determining factors 
for selecting the proper tool, as outlined 
in the catalog, are basic motor size and 
speed; proper clutch; and style of handle. 
These three elements are described, cal- 
culated, and illustrated. When added to 
the manufacturer's basic knowledge of 
thread size, torque requirements, and as- 
sembly conditions, proper tool selection is 
simplified. 


1 DIAMOND WHEELS AND TOOLS 

—Delta Diamond Wheel Corp, 1402 
Utica Ave, Brooklyn 3, NY. 32-page cata- 
log 720 lists standard types of metal and 
resin bonded wheels and tools. Covers both 
the old and new type designations. 


1 MOLD RELEASE OILS—Sun Oil 

Co, Industrial Products Dept, 1608 
Walnut St, Philadelphia 3, Pa. Technical 
bulletin 60 describes mold release oils 


for zine and aluminum die casting. Sum- 
marizes the die casting conditions under 
which each of the three new Sun Oils 
should be used and briefly outlines Sun’s 
“chemical additives” approach to mold lu- 
brication. 


2 DISC GRINDING WHEELS — 

Macklin Co, Jackson, Mich. 4-page 
brochure illustrates and describes nut in- 
serted dise wheels; perforated dises; sec- 
tional discs; nut inserted cylinder wheels; 
2-section perforated discs; perforated and 
slotted multiple graded dise wheels. Rec- 
ommendations for the dise grinding of 
various products and types of materials 
included. 


21 KENDEX TOOLING—Kennametal 

Inc, Latrobe, Pa. New Dial-A- 
Breaker Kendex tool specifications have 
been issued as a 2-page catalog supple- 
ment covering 76 tools. Supplement 10A is 
available with an announcement sheet that 
illustrates the fine, screw-adjustment 
feature of attached chip breakers as pro- 
vided by an easily accessible thumb dial. 
Seven negative and five positive rake 
styles of Dial-A-Breaker holders are tab- 
ulated, each in RH and LH types, with 
a choice of sizes and of standard square or 
triangular Kendex throw-away inserts. 
Price data included. 


2 DIAMOND WHEELS, HONES, 

AND MANDRELS—Diamond Tool 
Research Co, 380 Second Ave, New York 
10, NY. Expanded catalog describes new 
pricing system designed to make possible 
savings for the purchaser. For all wheels 
where natural di ds are requested, DTR 
will use its pressure-tested diamond grits 
at no additional cost to the user. Com- 
pany’s stronger diamond grains permit 
greater infeed and faster cutting for lower 
cost end products. Newly developed bonds 
are featured for synthetic or man-made 
diamond wheels. 





2 BANDSAW BLADE — American 
Saw & Manufacturing Co, Spring- 
field, Mass. Specification sheet covers the 
new Lenox Master-Band alloy steel band- 
saw blade. Master-Band is made to outlast 
four or more regular carbon blades and 
reportedly produces at a much faster 
cutting rate. Data sheet shows blade 
widths, gages, choice of teeth per inch, 
tooth styles, and types of set. Included 
is a cutting chart listing specific steels, 
their sawing characteristics, and _ rec- 
ommended speeds for the Master-Band 
blade in cutting these different steels. 


24 THERMOCOUPLES — Bristol Co, 

Waterbury 20, Conn. 6-page bulletin 
P1281A describes Armorox thermocouples. 
The metal-sheathed, ceramic insulated con- 
struction is explained and typical appli- 
eations are cited. Table gives complete 
specifications of various Armorox ther- 
mocouples available. 











“He is really out now, Miss 


American Machinist/Metalworking Manufacturing * September 5, 1960 








Worm gears for Regina Corp. floor 
polisher, are cast of Asarcon 1010B. 


~ 
= 


New free-machining phosphor bronze 


for longer wearing gears and bearings 


ASARCON® 1010B 


Continuous cast Asarcon 1010B has unique wearability 
under tough conditions, outlasting conventional gear bronze 
in performance by as much as 35%! It is an easy 
machining alloy, allowing higher speeds arid feeds, fewer 
machining and finishing operations, reduced tool wear, 
and greater production per tool change. 

Asarcon 1010B is one of many bronze alloys available 
in rods, tubes and special shapes, in continuous lengths 
up to 16 feet, diameters up to 9”, within 1/32” of finished 
part, and the castings are guaranteed free of sand, porosity, 
blow-holes and other common casting defects. Write for 
complete information to Continuous Cast Department, 
American Smelting and Refining Company, Barber, New 


ANVGWODS ONINIASY ONY ONILISWS NYOIVaWY 


Jersey and Whiting, Indiana. NUOUS CAST DEPARTMENT 


W— 
a 
aS 
C 


West Coast Distributor: Kingwell Bros., Ltd., 457 Minna Street, San Francisco, Calif. In Canada: 
Federated Metals Canada, Ltd., Toronto and Montreal. Distributors in many principal cities. 
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“40 IPM AT 875 P1710... WE WERE AMAZED'/sove wer ». ni 





an ener om nen agenee “Ours is a specially designed numerically controlled jig drilling 
LEADED PLATE PLATE machine with which we obtained penetration rates of 20 Inches Per 
BATA 14" THER yg” Tee Minute at 750 RPM in standard half-inch thick 1020 steel plate. 
PENETRATION However, with the same set-up, we easily obtained 40 IPM at 
RATE 875 RPM in INLAND LEDLOY leaded steel plate three times as 

vagaries thick and with far better tool life. 
DRILL SPEED @ ‘Actually, in LEDLOY, we reached penetration rates of 46 and 
dmmebun = 47 IPM but consider the 40 IPM more practical for production 
MAXIMUM IPM runs. Our programmed test run was made on steady plates for large 
Test Run up to 47 condensors in which 1%” LEDLOY steel plates were used. As 
an a control, equivalent drillings were made in non-leaded plates 
CHARACTERISTICS of the same chemistry and the same thickness. Our load meter 
Rano = - : showed the same pulled load on LEDLOY at 40 IPM as we pulled 
ae. Pree! on the non-leaded plate at 20 IPM. Tool life using LEDLOY 
plates at 40 IPM was equal to tool life using non-leaded plates at 

only 20 IPM. 


oan D LOY © @ “We conclude, and without hesitation state, that LEDLOY dis- 
played a marked improvement.” 


> world’s mos hinable steels 
the world’s most machinable steels Walter P. ite, Predfont 


Hh 4 WALTER P. HILL, INC. 
sy inne dq Mat HB AA Bist Be en 


30 West Monroe Street, Chicago 3, Iilinois DETROIT, MICHIGAN 
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Lapointe Machine Co, Hudson, Mass, has 
appointed James W Dopp vice president. 
He will continue to serve as sales man- 
ager, supervising sales of the Lapointe 
line and, in addition, will direct distribu- 
tion of machine tools made by British 
manufacturers represented by Lapointe 
in the US 


Farrel-Birmingham Co’s Watson-Stillman 
Press Division, Rochester, NY, has ap- 
pointed R John Hess manager of metal- 
working equipment. Prior to joining the 
company Mr Hess was vice president, 
manufacturing, for Lake Erie Engineer- 
ing Co 


NAMES IN THE NEWS... 


Michigan Abrasive Co, Detroit, has 
elected Fred P Hauck executive vice 
president and Robert C Dickey vice 
president, manufacturing. Mr Hauck 
was formerly vice president in 
charge of research and manufactur- 
ing and Mr Dickey was plant man- 
ager. W S Hoskin, former sales man- 
ager, has been named vice president, 
sales. Ken C Davis, assistant general 
manager, succeeds Mr Hoskin. 


F J Stokes Co of Canada Ltd, Toron- 
to subsidiary of F J Stokes Corp, 
Philadelphia, has appointed Roy D 
Wilson general manager. Mr Wilson 
has been sales engineer for Stokes 
of Canada since 1958. 


Ohio Gear Co, Cleveland, has named 
Douglas D Brien president to succeed 
Harrison Browning who has been appoint- 
ed chairman of the board. Mr Brien has 
been executive vice president of the 
firm since 1949 


Allis-Chalmers Manufacturing Co 
has appointed John W Carlson as- 
sistant general manager of the Con- 
struction Machinery Division. He 
had been general manager of the 
Deerfield Works since A-C acquired 
the Illinois firm (formerly the Trac- 
tomotive Corp) about a year ago. 
James B Codlin, formerly chief en- 
gineer of the Deerfield Works, suc- 
ceeds Mr Carlson as general man- 
ager there. 


Huck Manufacturing Co, Detroit, has 
named Leo F Brown vice president, 
manufacturing. Prior to joining the 
firm Mr Brown was works manager 
for Cleveland Pneumatic Industries. 


Ex-Cell-O Corp of Canada Ltd, London, 
Ont, subsidiary of Ex-Cell-O, Detroit, 
has elected Richard E Krengel vice presi- 
dent. Mr Krengel, associated with the 
corporation for 31 years, was appointed 
general manager of Ex-Cell-O of Canada 
in 1957 
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Harron, Rickard & McCone Co, West 
Coast machine tool distributor head- 
quartered in San Francisco, has named 
Robert A Worrell, Jr vice president and 
general manager. Mr Worrell has been 
associated for the past 14 years with 
Cincinnati Milling Machine Co, serving 
as sales engineer in the Detroit territory 
for the last five years 


Farrel-Birmingham Co, Ansonia, 
Conn, has named David Neill man- 
ager of roll grinder sales. He suc- 
ceeds Robert J Horning who will 
transfer to the company’s European 
office as assistant manager. Mr Neill 
has been associated with the Farrel 
organization since 1942 in various 
sales capacities. 


Ford Motor Co has appointed Stanley 
J Gillen general manager of the 
Steel Division. Formerly assistant 
general manager, he replaces the late 
William J Reilly. Dale Roeder, a 
Ford engineer for 35 years, has been 
named chief engineer for the com- 
pany’s military vehicles operation, 
defense products group. 


Foote Bros Gear & Machine Corp, Chi- 
cago, has promoted Robert S Kocourek 
to the post of manager, manufacturing 
services. Herbert V Cork has rejoined 
Foote to replace Mr Kocourek as factory 
manager, Plant | 
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Takes performance 
guesswork out of 
power transmission design 


With these performance-proved units, you 
can save time and money in designing and 
building clutches and brakes exactly tai- 
lored to the requirements of your applica- 
tion, At the same time, you can be sure that 
they will equal the performance and smooth 
operation of proved MAXITORQ clutches 
and brakes. DISC-PACS are simply the 
“heart” of a clutch or brake... the discs, 
separator springs, and locking plate... 
supplied as a complete self-contained unit 
for the convenience of design engineers 
and equipment builders. 


Produced in a full range of sizes and capac- 
ities from % hp. to 15 h.p. Bulletins 
available on other MAXITORQ products: 
Floating Disc clutches and brakes, Electric 
clutches, Overload Release clutches, low- 
cost Single Disc clutches, and clutch or 
brake friction discs. Write Dept. AM-12. 


a. b 
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NAMES 
IN THE NEWS... 


Garrett Corp has appointed Richard 
E Palmer manager of its AiResearch 
Manufacturing Division of Los An- 
geles. He was previously assistant 
manager there. 


American Pulley Co, division of Van 
Norman Industries Inc, has named 
Vernon Marsh factory manager of 
the Philadelphia plant. He was for- 
merly general manager of factory 
operations for Kromex Co, Cleve- 
land. 


Electric Autolite Ltd, Canadian sub- 
sidiary of Electric Autolite Co, To- 
ledo, has named William F Purves 
president with headquarters at the 
Sarnia, Ont, works. Mr Purves has 
been with Autolite since the first of 
the year as manager of its Bay City, 
Mich, division. Jack B Schneider, 
manager of manufacturing methods 
and facilities, succeeds Mr Purves. 


Chicago Pneumatic Tool Co, New 
York, has named John Kacmarik 
general manager of the company’s 
plant at Franklin, Pa. Formerly 
manufacturing control manager of 
the Utica, NY, facility, he succeeds 
H E Moore who is retiring after 41 
years of service with the company. 


Ex-Cell-O Corn, Detroit, has elected 
Earl E Conlin vice president, finance. 
Formerly secretary and treasurer, he 
is succeeded in the former post by 
Miles H Knowles who will retain his 
duties as general counsel. Edward J 
Giblin has been elected treasurer. 


Dana Corp, Toledo, has named Wil- 
liam E Vogel chief engineer, manu- 
facturing research and development. 
He was formerly associated with At- 
las Drop Forge Co, Lansing, Mich, 
subsidiary. 


Detroit Controls Division of Ameri- 
can-Standard has named Ted G 
Breitag manager of manufacturing 
engineering at the headquarters 
plant. He was formerly a plant man- 
ager with Schieber Manufacturing 
Co, Detroit. 


Convair Division of Genekal Dynam- 
ies Corp, Pomona, Calif, hits appoint- 
ed J B Cunningham chief tool 
engineer responsible for tool and op- 
erations planning, tool and machine 
design, and too] manufacture. Mr 
Cunningham joined Convair in 1955 
as manufacturing specialist, auto- 
mation. 
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Want a Press to Triple Your Forging Output? 


We'll build the press for all your forging requirements . . .. 


Tell us your forging problems and give us your pro- 
duction specifications—we’ll do the rest. 


Erie Foundry, one of the first companies to automate 
forging, can provide specially designed high volume 
presses in capacities of 1000 to 8000 tons. Instead of 
the three machines and nine men formerly required, 
now you need only one Erie automated forging press 
and only one operator observer—to triple your pres- 
ent production rate! Trimming, too, can be accom- 
plished in a single production cycle. With billet 
supply and finished part removal conveyorized, it is 
possible to achieve a production volume of, say, 1200 
track-link forgings per hour. 


Erie Foundry has a complete line of machines de- 
signed for high volume production of such parts as 
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connecting rods, gear blanks, automotive and tractor 
valves, pinions, track links and wheel hubs. 


We would like to discuss application of automated 
presses to your production requirements. For the 
complete story, phone or write Mr. R. E. Sanford, 
Erie Foundry Company, Erie |, Pa, 


ERIE FOUNDRY Co. 


The world’s great name in forging since 1895 
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the right punch and die at your finger tips... 


NEW DI-ACRO 
| PUNCH-PAKS 


@ Off the shelf delivery 
@ Adapters to fit any punch press 


Punch-Pak No. 1, $139.50 
Punch-Pak No. 2, $259.50 


Di-Acro Punch-Paks save you money, cut production 
delays. No time lost looking for the right size or waiting 
for special orders. Cost is approximately 10 per cent less 
than individual punch and die sets—with the rugged, 
steel store-or-carry chest free. All Di-Acro Punches and 
Dies are precision made of quality tool steel. 


PUNCH-PAK NO. 1 contains 30 sizes of round punches 
and dies from 3/64 to 1%” in increments of 1/64”. 


PUNCH-PAK NO. 2 contains round punches and dies from 
1/16 to '%” in 1/16” increments, round sizes from %” to 
2” in 4" increments, squares in 14", 5%", 34” and 1” sizes, 
one die holder and two die adapters. 

Die Adapter A-2 34” diameter—1 14” bore, Die Adapter 
B-2 34" diameter—2 4" bore. 


DIMENSION DATA 


All Di-Acro Punches to 2” have 2” diameter shanks, 2 13/32” length. 
All Di-Acro Punches from 2" to 2” have 1” diameter shanks, 3%" length. 
All Di-Acro Dies to %” are 1%" diameter, ¥%" high. 

All Di-Acro Dies from %4" to 1%" are 2%" diameter, %” high. 

All Di-Acro Dies from 2" to 2” are 2%" diameter, 15/32” high. 


PUNCH AND DIE HOLDERS which adapt Di-Acro 
Punches ond Dies to any punch press are listed in liter- 
ature on single station punch and die program. Ask for 
it... also for literature on new Adjustable Punch and 
Die program. 


For full information consult Yellow Pages of your phone See Di-Acro Machines 
book under Machinery-Machine Tools for the name of in Action Booth 259- 


bs istri : 65 Production Engi- 
your Di-Acro distributor or write us. neering Show, Mevy 


Pier, Chicago. Sept. 
6-16 


Pronounced die-ack-ro 


O’NEIL-IRWIN MFG. CO. 


405 Eighth Avenve, + Lake City, Minnesota, + U.S.A- 
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NAMES 
IN THE NEWS... 


Parsons Co, Newton, Iowa, manufac- 
turer of trenching machines, and a 
division of Koehring Co of Milwau- 
kee, has appointed J W Arnold presi- 
dent and general manager, Mr 
Arnold was vice president, manufac- 
turing, for the Hydraulic Press Man- 
ufacturing Co (another Koehring di- 
vision), Mt Gilead, Ohio for five 
years before joining Parsons last 
April. 


Erico Products Inc, Cleveland, has 
appointed Edwin Langhenry national 
sales manager for three of its divi- 
sions, the Cadweld Electrical Con- 
nection Div, Caddy Arc Welding Ac- 
cessory Div, and Caddy Toggle 
Clamp Div. Mr Langhenry has been 
serving as Erico midwestern regional 
sales manager. 


Garlock Inc, manufacturer of pack- 
ings, seals, and related products, has 
appointed Joseph G Woppman plant 
manager of the Palmyra, NY, facili- 
ties. He formerly served as manager 
of the industrial engineering depart- 
ment, Manufacturing Division. Jack 
A Henderson has been named super- 
visor of the research and develop- 
ment section, engineering depart- 
ment. 


Parker Seal Co, Culver City, Calif, 
has named George Meyer manager of 
manufacturing. 


Chevrolet has appointed Leonard F 
Coyle manager of the engine, forge, 
and foundry plants in Tonawanda, 
NY. Formerly manager of the auto 
and truck assembly plant in Atlanta, 
he succeeds Ralph L Powell who has 
been promoted to regional manager 
in charge of all manufacturing fa- 
cilities of the Chevrolet Division in 
Tonawanda, Buffalo, Massena, and 
Detroit. 


General Electric Co, has named Ro- 
bert B Kurtz general manager of the 
general purpose control department, 
Bloomington, II. 


Union Carbide Corp has named 
Hermann K Intemann director of 
purchases. William H Feathers has 
been appointed president of Union 
Carbide Metals Co, and James R 
Johnstone president of National Car- 
bon Co, both divisions of the corpor- 
ation. Fred B O’Mara has been named 
vice president, production, of Nation- 
al Carbon. 
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Heppenstall Forgings meet rigid specifications 
of world’s largest Klystron Project when an important military 


radar program needed a large power amplifier, Varian Associates were asked to deliver one in record time. For 
the precision forgings required—delivered on time—Varian turned to Heppenstall. In a record-breaking five 


. 


months, a successful prototype of the VA-842 Klystron was 4 delivered to the Transmitter Manufac- 
turer. Inthe company’s words, “The speed and efficiency of the VA-842 program was due almost 
entirely to the complete coeperation between all areas , of the company and outside contrac- 


tors." For delivery and dependability ... why don't YOU investigate Heppenstall Forgings! 


ee 


er <n af, 


oS 


Made by Varian Associates, 
Palo Alto, California, this 
12-foot, 900-pound Klystron 
produces tremendously 
high average power for 
long pulse radar. 


HEPPENSTALL COMPANY PANY Dry MIDVALE-HEPPENSTALL 
Bieta: a breny COMPANY priacccena 


Die Biocks * Forgings * Back-Up Roll Sleeves * Rings °* industria! Knives * Materials Handling Equipment 
Pressure Vesseis * Hardened and Ground Steel Rolis * Vacuum and Consumabie Electrode Meited Steels 
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ror EFFICIENCY NAMES 


ann, DEPENDABILITY IN THE NEWS... 


USE 
American Society for Metals has 
named Dr William A Pennington 
president for 1960-61. Dr Penning- 
ton, currently serving as vice presi- 
dent of ASM, is professor of Metal- 
lurgy at the University of Maryland, 
College Park, Md. Named to succeed 
Dr Pennington as vice president is 
Dr Carl E Swartz, consultant in 
metallurgy and materials from Hins- 
dale, Ill. Merrill A Scheil, director 
of metallurgical research for A O 
Smith Corp, Milwaukee, has been 
named secretary. 


Worthington Corp has named George 
E Denne superintendent of shops at 
the Compressor & Engine Division, 
Buffalo. He was previously general 
foreman of machine shops. Gordon 
J Wilson has been appointed plant 
engineer. 


Resistance Welding Alloy Associa- 
. a tion has elected H A Mullen presi- 
Fa ain dent. Mr Mullen is manager of the 


way ror : Morthfeeld resistance welding department of 
UTeRATURE 5 FOUNDRY & MACHINE CO. Ampco Metal Inc of Milwaukee. 


14. v/ , : . 
AND PRICES #” *& %* NORTHFIELD, MINNESOTA, U.S. A, . New RWAA vice president is R H 
— Imes, assistant to the general sales 
manager of Mallory Metallurgical 
Co. 


. ¥ 
Protection for Man amd Machine | cnx: xaor co exam 
has named Lloyd J Ely a vice presi- 


FUTURMILL’ S"Way-Life MUAY CONMERE: | tcenes eee ane 


manager of the Peoria plant, suc- 
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SAVE THE WAYS—"“Woay-life” covers : 
keep chips, grit, dirt and other foreign ceeds Mr Ely as director of manu- 
matter out of the ways and feed mech- facturing for domestic operations. 


anisms. The solid aluminum, interlocking 
sections will absorb a considerable amount Boice-C e Co, Toledo, has pro 
ran ’ ’ on 


of shock and prevent damage to the ways , 
—such as caused by accidental dropping moted Willis S Boice from assistant 


of heavy objects on the ways. sales manager to sales manager. 


WORK WITH SAFETY—The strength and : 

rigidity of “Way-Life” covers ore oper- Hevi-Duty Electric Co, Milwaukee 

ators to walk safely on top of the cover, manufacturer of industrial heat proc- 

making machine servicing and job set-up essing equipment, has named Rob- 

safer and easier. It is impossible for per- ert M Palmer field sales manager 

sonnel to fall through the cover or become : s 

caught or trapped between the ways. He was previously manager of the 
eastern district sales office in New 

CUT COST & MAINTENANCE — Unlike Jersey. 

fabric, rubber, plastic, sheet metal, foil, 


telescopic, or accordion type covers, "Way- : 
Life” covers will not burn, warp, tear, rust Associated Spring Corp, Bristol, 
or buckle. They require no auxiliary power Conn, has appointed John B Beck- 
since the cover is motivated by table or with manager of manufacturing en- 
‘rao gare He special servichg gineering. He was formerly spring 
works manager for the firm’s Wal- 

DRESS UP YOUR SHOP—“Way.-Life” lace Barnes Division. 
ada a covers are full dress—armored protection 
ay-life covers are lightweight—yet very strong. for any machine .. . a complement of Sasfnt 

The extruded aluminum sections are ribbed full length —_utility—economy and cleanliness for any L J Wing Mig Co, Division of Aero 
with a full length ball and socket type interlocking hinge. shop. Supply Mfg Co, Linden, NJ, has pro- 
ses iat as moted Adolph R Schaub from man- 
ras Hoary see sete) Py qe Se tT ee ager, manufacturing to the post of 


Write: FUTURMILL, inc. 6360 Highland Road vice president, manufacturing. 


Pontiac, Michigan 
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Chicago Gear 
Mfg. Company 
tames 
tough steels, 
cuts costs 
with 
STANICUT Oil 





208 BCS 





Tames tough steels,Gears from one to 
300 inches in diameter are machined 
by Chicago Gear. Steels up to 375 
Brinell hardness are worked. STANICUT 
Oil 208 BCS helps them do it. Sranicut 
208 contains maximum amounts of 
sulfur, chlorine and compounding for 
handling tough alloy steels. It is vis- 
cous enough to stay on tools and work, 
yet fluid enough for good cooling. 


Cuts costs.Stanicut Oil 208 BCS is 
used at Chicago Gear for all gear hob- 
bing operations and applications re- 
quiring a straight cutting fluid. There’s 
no chance of the wrong fluid being 
used, thus no costly losses. One fluid 
cuts down inventory, saves time in 
keeping track of stocks, cuts paper 
work and ordering. 


Gets service Standard Oil’s Dick Erick- 

son is assigned to the Chicago Gear 

account. With a mechanical engineer- 

ing degree from Purdue, plus several 

years’ lubrication experience, Dick 

knows how to help a customer, knows , ONT 

how to supply technical help where it 

counts. Could Sranicut Oil 208 BCS 

and Standard Oil technical service STAN DARD 
help you? Ask about them at the | 
Standard Oil office near you any- 

where in the 15 Midwest or Rocky You expect more 
Mountain states. Or write Standard Oil from Standard 


Company (Indiana), 910 South Michigan ‘ 
Avenue, Chicago 80, Illinois. and you get it! 





Quick facts about 
STANICUT Oil 208 BCS 


¢ Contains maximum amounts of sul- 
fur, chlorine and compounding. 

¢ Viscous enough to stay on large 
tools; fluid enough to flow easily, 
give good cooling. 

¢ Can be used straight or diluted. 

¢ Will not separate, become rancid or 
develop deposits. 

¢ Non-irritating, non-corrosive, 
non-toxic. 











Chicago Gear president Bob Weber 
: (right) and Standard’s Dick Erickson 
1] talk over cutting oils in front of 
iL company’s new Pfauter P-2500 gear machine. 
Hi Machine uses only STANICUT Oil 208 BCS 
1 cutting fluid. 
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For the best in reverse-current cleaning 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 SERVICE MEN + OVER 160 MATERIALS 


208 


ask Oakite 


3 good reasons why Oakite 90 
electrocleaner minimizes plating rejects: 


High conductivity, superior smut removal and water-softening 
ability—there’s a trio of good reasons why parts come out of 
Oakite 90 reverse current baths really ready for electroplating, 
with no soil nor film to cause subsequent rejection. 

(1) High conductivity, of course, puts most of the current 
to work actually cleaning, instead of dissipating power in over- 
coming resistance. (2) The superior smut removal stems from 
Oakite 90’s excellent wetting, emulsifying and suspending action 
that not only pries soil off but also prevents redeposition. (3) 
The water-softening action prevents hard-water scums from 
forming and clinging to parts as they’re drawn from the tank. 

Add to these... controlled foaming that traps alkaline spray, 
and exceptionally long solution life . . . still more reasons why 
Oakite 90 is the “Number One” choice of platers across the 
country. 

Ask the Oakite man to demonstrate Oakite 90, or write for 
FREE Bulletin, Oakite Products, Inc., 40 Rector Street, New 
York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


ryears’ leadership in industrial cleaning 
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NEW FILMS... 


THE PRINCIPLES AND APPLICATION OF 
Work SAMPLING. Produced by 
Industrial Education Film Li- 
brary, 3 Palmer Sq, Princeton, 
NJ. B & W, sound. Running 
time 30 min. Rental fee $50.00 
(applicable to purchase price). 


Designed to provide industrial 
and business organizations with an 
economical, convenient means of 
familiarizing management and em- 
ployees with the cost-reducing tech- 
nique of work sampling, this film 
gives a sound understanding of the 
technique to all concerned. This 
group will include top management, 
department heads, union officials, 
and operating personnel. 

After demonstrating the need for 
work measurement, the film shows 
how work sampling studies are con- 
ducted, and demonstrates some of 
the applications of the technique. 
These include determining which 
operations should be included in 
cost-reduction programs, applying 
the results to cost control and cost 
accounting, developing realistic esti- 
mates of manpower requirements, 
and applications in other areas where 
reliable data are needed. 

Written under the direction of 
Wallace J Richardson, Professor of 
Industrial Engineering, Lehigh Uni- 
versity, co-author of the standard 
textbook “Work Sampling,” the film 
is part of a series designed to pro- 
vide industry with audio-visible 
aids on successful methods of re- 
ducing costs, increasing productivity, 
and improving quality of perform- 
ance. 


PRECISION —— THE MEASURE OF A 
CRAFTSMAN. Produced by Jam 
Handy Organization 2821 E 
Grand Blwd, Detroit 11, Mich. 
Film strip, sound, color. Price 
$12.50 with record. 


Produced in cooperation with 
GMC Truck & Coach Div, General 
Motors Corp, and using detail draw- 
ings, close-up photography, and car- 
toon treatment, the film shows the 
proper procedures for using precis- 
ion tools, such as the micrometer, 
feeler gage, dial indicator, and 
torque wrench. Specially designed 
for use in Industrial Arts, Vocational 
Training, and Supervisory and Shop 
Training, the film qualifies for pur- 
chase under NDEA Title VIII. 
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Dust 
Cover 





Cone 


Bearing 


7 From 


Ms MULTIPLE PARTS to 


Ball Cup 








FINISHED WHEEL 
in 2 SECONDS 


In-Line Transfer Machine assembles Roller Skate Wheels 


Ball Cup 


Bearing 
, Balls 





When two types of assemblies require basically the 
same components there exists an “amplification 
factor” which adds to the economic justification of 
automatic assembly. In the case of this in-line 
transfer machine, thirty ball bearing roller skate 
wheels are assembled per minute with only one 
observer-operator. At the end of a run one station 
is modified and two are shut down for production 
of another type of skate wheel. 


Happy result is an improved position of the manu- 
facturer in the market and greater profit through 
reduction of manufacturing costs. The Hicks De- 
velopment Division of Ferguson Machine, offering 
creative engineering based upon proved methods 
and principles, designed versatility into this 
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Consisting of 20 Bearing Balls and 9 Other Parts 























machine which became the deciding factor in 
achieving feasibility of automatic assembly. 


SEND FOR CATALOG 


showing the many things we can do to help you 
improve automation techniques. Our engineers are 
ready to help you with any problem. They will 
start from scratch or redesign present equipment. 
Write us today. 


Hicks Development Division 


FERGUSON 


MACHINE CORPORATION 


A subsidiary of Universal Match Corporation 
7818 Maplewood Industrial Court’ «+ St. Louis 17, Missouri 
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NEW FILMS... 


DoLLARS AND SENSE. Produced by 
Clark Equipt Co, Industrial 
Truck Div, Battle Creek, Mich. 
Slide film, sound, color. Run- 
ning time 20 min. No charge. 


To show the applications and ad- 
vantages of pneumatic-tire fork 
trucks of 15,000 and 40,000 lb capac- 
ity, the film shows how Clarklift 
fork trucks can handle heavy loads 
over rough terrain, soft ground, or 
snow and ice. User benefits, such as 
efficiency, low operating costs, ease 
of servicing, and reduced operator 
fatigue are shown. 





POINTERS ON SERVICING BALL AND 
ROLLER BEARINGS. Produced by 
Jam Handy Organization, 2182 E 
Grand Blvd, Detroit, Mich. Film 
strip, sound, color. Price $12.50 
with record. 


The disassembly, inspection, and 
| reassembly of various types of ball 
| and roller bearings are described in 
detail through the medium of detail 
drawings, close-up photography, and 
cartoons. Produced with the cooper- 
ation of the GMC Truck & Coach 
Div, General Motors Corp, the film 
is designed for use in Industrial Arts, 
Vocational Education, and Supervi- 
sory and Shop Training. It qualifies 
for purchase under NDEA Title VIII. 





ELECTRICAL + AIRCRAFT « ELECTRONIC + AUTOMOTIVE 
COMMUNICATIONS +» ANY INTRICATE WORK 


Here are real timesaving tools for electrical and electronic assembly 
and maintenance, or any other limited space work. 


Thin driver blade tip is the same width as the shank diameter, to 
follow screw below surface or work among intricate assemblies. 
Blades are made from extra-tough alloy steel for long life. Tips are 
precision-machined to seat properly in screw slots to prevent slip- 
page and damage. 

Crimped shanks anchor firmly to prevent turning in handles. 


Two blade widths — 1/8 in. and 3/16 in. Blade lengths of from 
2 in. to 10 in. Available individually or in sets of five. 


Insulated handles are shockproof and practically unbreakable. 
“Octo-Grip” handle shape prevents tool from rolling and provides 
for a powerful turning grip without hurting the hand. 


Put new speed in those limited space jobs with these new SNAP-ON 
thin-blade screwdrivers. They'll pay for themselves in short order. 
Write us or call your nearest Snap-on branch, 


5 FOR ALL INDUSTRY 


8025-1 28th AVENUE - KENOSHA, WISCONSIN 


“The boss says | should do my own thinking. 
In other words, he doesn’t know the answer 
either.” 
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ACTUAL TESTS’ PROVE 


Allen-Bradley Standard Duty 
Push Buttons can be installed 











BULLETIN 800 
STANDARD DUTY 
PUSH BUTTONS 


In accurately timed tests, Allen-Bradley 

standard duty push buttons required 

about half the installation time—on the 

average—than each of four other popular 

makes. This saving in installation 

time means “dollars”? saved on the job. 

How come only the famous A-B standard 

duty push button possesses this time and moneysaving advantage? The 

answer lies in the molded, wrap-around cover—which also contains the 

contacts. When the cover is removed, the wiring terminals are out in the 

open—ready for wiring—and you have plenty of working space. The 

two cover screws are captive—they cannot fall out and get lost. And 

with the contacts in the cover, they are protected against accidental 

damage and careless wiring. Naturally, these push buttons have double 

break, silver contacts that never need service attention. There are two 

concentric knockouts on each end of the base, which are removed from 

the outside—the heavy, pressed steel base will not bend out of shape. 

Your local A-B distributor has these Bulletin 800 push buttons in 
stock. Call him today —you’ll save time and money on your next job. 


"Using recognized standard duty push buttons, installations were made by an experienced electrician 
under identical conditions. He was not connected with Allen-Bradley Company in any manner. 


A-B STANDARD DUTY PUSH BUTTONS 
Made as a one-, two-, or three-unit station —with 
pilot light available. Readily changed for hori- 
zontal or vertical mounting. Convertible two- or 
three-way selector switch supplied with or 
without pilot light. 


ALLEN-BRADLEY | hroror 
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“What’s so bad 
about basing the ad budget 
on last year’s shipments ?” 


Management men, seeking a reliable guide to 
advertising appropriations, often settle on a 
percentage of sales. The following commentary 
on this practice was written by A. J. Bergfeld, 
President of the internationally known manage- 
ment consultant firm of Stevenson, Jordan & 
Harrison, Inc. 


“Past practices of your own or of your com- 
petitors will produce no magic ratios by which 
you can either judge or budget the right amount 
of advertising automatically as a percentage 
of past sales. 


“Plans for increasing sales volume, sales revenue 
and resulting profits by product and by territory 
or by divisions, can better be analyzed and 
approved by considering advertising as a pro- 
grammed cost to be associated with specific 
profit plans and to be measured against specific 
results. 


“Programming advertising costs as a measured, 
reasoned and integrated part of a future profit 
plan usually results in a better plan and better 
actual future profits,” 


ASSOCIATION OF INDUSTRIAL ADVERTISERS 


271 madison avenue + new york 16, n. y. + telephone murray hill 5-8921 


An organization of over 4000 members engaged in the advertising and marketing of industrial products, with local chapters in ALBANY, BALTIMORE, BosTON, BUFFALO, 
Cuicaco, CLEVELAND, Cotumaus, Daitas, Denver, Derrorr, Hamicton, Ont., Hartrorp, Houston, INDIANAPOLIS, Los ANGELES, MILWAUKEE, MINNEAPOLIS, 
MONTREAL, Que., NEWARK, New York, PHILADELPHIA, PHOENIX, PITTSBURGH, PORTLAND, Rocnester, St. Louis, San FRANCISCO, Toronto, Ont., Tusa, YOUNGSTOWN, 
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‘For stamina, ease of operation, and 
ability to repeat to close tolerance 


Clausing 12%" lathes tiead their tielids’’ 


This statement,by FREQUENCY STANDARDS of New Shrewsbury, 
New Jersey, is typical of user reports on CLAUSING 5400-Series 
lathes. And no wonder, no lathes at or near CLAUSING’S low prices 
give you so many QUALITY features. Here are just a few of them: 


FLAME HARDENED BED WAYS — @ SHAVED GEARS... an exclusive that assures greater accuracy. 
@ long-service-life feature that is 


SEES CANDO 9 oD @ FLAME HARDENED, PRECISION GROUND BED WAYS 
gia STANDARD EQUIPMENT ... a feature that costs many dollars 
—_ more with other lathes in this class. 
BIG FORGED STEEL SPINDLE WITH HARDENED GROUND 
NOSE ... 1%” bore... 1” collet capacity. 
— TIMKEN “ZERO PRECISION” TAPERED ROLLER BEAR- 
TIMKEN “ZERO -PRECISION" INGS. 


TAPERED ROLLER BEARINGS 
one See) a CHOICE OF VARIABLE-SPEED OR 10-SPEED BALL BEARING 


and long accuracy life. 
sae COUNTERSHAFT .. . with clutch and brake optional. 


VERIFIED ACCURACY .. . factory test report accompanies 
each lathe. 


Get all the facts and compare. When you have, we are confident you, 
too, will agree that ‘for stamina, ease of operation, ability to repeat 
to close tolerance and all around value, CLAUSING 5400-Series lathes 
lead their field by a wide margin.” Write, today, for complete information. 


PRICES START AT $1185 F.O.B. FACTORY 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
9-102 N. PITCHER ST. © KALAMAZOO, MICH. 


0602145 4! MOHS AYINIHIVW WN3SITOD &4y sv 
uoNry Ul 4] 205 
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other CLEVELAND PRECISION INSTRUMENTS 


INDI-AC Ultra-Precision INDI-AC, Jr. Transistorized 
Electronic Height Gage Indicator 


MICRO-AC - Electronic Micro- ROUGHNESS METER - For Surface 


Comparator finish measurement 
PAR-AC - Electronic Production 
Gage 
Write for Free Wall Charts 


INDI-RON * ultra precision 


Roundness, Concentricity and 
Squareness Gage 


%& Measures to Three Millionths Accuracy 
Roundness—any diameter, 1.D. or O.D. 
Concentricity—any diameters, |.D. or O.D. 
Squareness—any surface to any axis 
Flatness—any face or flange 


%& Suitable for Laboratory or Production 
Simple to operate 
Parts easily centered and tilted 
Permanent Polar Chart record 
Scales—Thousandths, Tenths and Millionths 


3% NO MAINTENANCE PROBLEMS 
Spindle-sealed—no maintenance 
Proven drift free gaging equipment 
Protector Tip* equipped gage head 


“Goerece of Messoremect C Leveled instruMENT COMPANY 


Error."* 


*Patent Applied For. 


A subsidiary of The Bendix Corporation 


6220 East Schaaf Road ° Cleveland 31, Ohio, 
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COES 


KNIFE ¢o. 
Youn source FF 
MACHINE WAYS 


To increase produc- 
tion . . . improve 
quality of products 
. « « lower produc- 
tion costs... use 
Coes hardened- 
and-ground steel 
ways, guides, and 
weer plates. Built 
in all sizes and 
shapes to meet your 
specifications. 


MACHINE 
KNIVES 


Standard and special blades 
of solid or composite steel, 
for all machine knife 
applications. 
\ 
COES KNIFE COMPANY XN 
66 COESST., WORCESTER, MASS. ™ y 
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SEE YOUR 


Union 


DISTRIBUTOR 


=} fey .¥e] 3a 


LINE OF CHUCKS 


Union “Know-how”, which has 
produced chucks from the 
sixty-six incher shown above to 
the three inch size, is as close 
to you as your nearest Indus- 
trial Distributor. Whatever your 
holding problem, call your dis~ 
tributor today and ask about 
dependable top precision Union 
Chucks. . . . They'll solve 
your problem and keep it 
trouble free! 





MAKERS OF UNION CHUCKS 

ULTRA PRECISION DIE SETS 

JATO AIRBORNE FIXTURE 
TABLES 


UNION CHUCK DIVISION 
UNION MANUFACTURING COMPANY 
290 Church St., New Britain, Ct. 


8 = 
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AUTOMATIC UPSETTING! 


Let National Tong-Feed Forging Machines 
Produce Your Forgings at Lower Cost F 


Hot Forging is going automatic! 
Well, not all of it, but many for- 
ward-looking forge plants are tak- 
ing a fresh look. 


For example, all of the upset-type 
forgings above were made on 
National Automatic Tong-Feed 
Forging Machines. Seven sizes are 
now proved and presently operat- 
ing in production: 1”, 114”, 2”, 3”, 
4”, 6” and 74%”. 

The method offers extremely inter- 
esting opportunities of raising 
production while reducing labor 
and operating costs. May we help 
you investigate? 


Let’s start by looking over your 
jobs, preferably here in Tiffin. 
Here we can have a productive 
session devoted entirely to your National 4 Automatic Tong-Feed Forg- 
plans, but without obligation. ing Machine with discharge conveyor. 


Founded 1874— DESIGNERS and BUILDERS of MODERN FORGING 
MACHINES « MAXIPRESSES +» REDUCEROLLS + COLO HEADERS e 
BOLTMAKERS * NUT FORMERS + TAPPERS + NAILMAKERS 

TIFFIN, OHIO, U.S. A. 


CO-PIONEERS WITH INDUSTRY OF ADVANCED METALWORKING 
PROOUCTION METHOOS 








HARTFORD DETROIT CHICAGO 
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SINCE 1895 


BOYE AND EMMES LATHES TURN COSTS DOWN* 
1895 le Back Gear Cone Lathes 
1900 Quite Change Gearbox 

1910 | Double Back Gear 

1920 | All Geared Headstock 

1930 | Anti-Friction Bearitys_ 

1940 | Steel Vees — High Spedds 
1950 | Tracer Controlled hy 


Ask about it ’f 
1 Write about it 
Come see it 


*Write for interesting booklet 
“Engine Lathe Evolution.” 



































su ME 


125 CALDWELL DRIVE 
CINCINNATI 16, OHIO 


MACHINE TOOL CENTER of the WORLD 


CIRCLE 312 READER SERVICE CARD 


> a Se | 
STEEL BLUE _ 
Stops Losses <7 


\ 
making Dies and Qe» 


Templates 


is 
holding 
soft-hair brush for 


its metal ‘ 
"ponees efficiency and 
accuracy. 


Be irom 
on company 
DYKEM com raey 
23018 North Tith St. «+ St. Levis 6, 
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RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “C 50 B” has a 2%” overall diam- 
eter, balanced dial 0-25-0 with .0005” 
graduations, %” range and movable dial 
easily set at zero. 

The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
can be made easily. 

This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
248 Ash St. 


Waltham 54, Mass., U.S.A. 
Makers of Dial Gages Since 1896 











RELIANCE PROGRAMMED 
NUMERICAL CONTROL 


a complete 
system for 
automatic 
positioning 
of machine 
tools 


Cutting the costs of lead time and expensive tooling, 
as well as maintaining high accuracy, Reliance Pro- 
grammed Numerical Control brings to industry a 
complete, engineered positioning system. Using re- 
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Special drilling machine with six-face 
turret head is driven by Reliance two-axis, 
point-to-point programmed numerical 
control drive system. 


solvers, or resolvers with scales and sliders, extremely 
accurate position information is compared with the 
numerical input, and the difference used to drive the 
positioning motors. 
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If you're in metalcutting, you need this book . . . 


(ola |) METAL- 
CUTTING 
BIBLIOGRAPHY 


. . . the most up-to-date work on chip producing processes 


metal. cutting 
© catote 











@ 18,000 articles, papers, books in English and foreign 
languages reviewed 


@ 5,593 original articles abstracted for this edition 


@ The result of four years of research by The John 
Crerar Library in Chicago 


@ Beautiful library edition — hard cover, 1,000 pages, 
8%” x 11” size 





JUST $20 Publication date: September 15 
ORDER YOUR COPY NOW! Please send check, 
money order or company purchase order. 











ys American Society of Tool and Manufacturing Engineers 


sus) RESEARCH FUND 


10700 Puritan Avenue, e Detroit 38, Michigan 
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The Reliance drive provides fast, high accuracy 
positioning by operating the motors at high-speed until 
the final position is approached. The motors are then 
slowed down in proportion to the distance from the 
programmed point, stopping at the exact position. Any 
number of linear or rotary motions can be controlled 
simultaneously or individually for completely automatic 
operation. Provision can also be made for auxiliary 
functions such as turret selection, clamping, and coolant 
control. 


Reliance Programmed Numerical Control utilizes 
8 channel tape or dial selector switches for input. 
Numerical indicator tubes can be provided for readout. 


Here is what you get when you buy Reliance: 


@ Absolute system— operates from zero reference with 
no cumulative error. 


@ Positions from either direction. 


ei gelol tion Me) MB isl Me otelasielial te) 
resources of 
a -3EP- alot me al lenialeme tale 
r 


Engineering Company and it 


Master and Reeves Div 


Duty Master A-c. Motors, Master Gearmotors, Reeves 
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NEW or 1960 


© New Improved Design 

@ Increased Durability 

e 1” Shorter over-all height 
e Full adjustment for wear 


A Boring Head 
That Won’‘t Face 
iF @) 3-10) 8 38 3 


Boring, Facing, Grooving, 
Turning—All in One Toolhead 
“As it should be” 


SIX SIZES AVAILABLE 
Write today for full details 


CHANDLER TOOL CO./; 


MODEL ”D” 
sia 4 Muncie, Indiana, U.S.A. 


OMBINED BORING AND FACING 


CIRCLE 317 READER SERVICE CARD 


@ Uses standard machine tool tape, with standard tape 
processing and reading equipment. 
@ High Accuracy—electrical accuracy of + .0001 inch 
and repeatability of .00001 inch can be achieved. 
@ Powered by Reliance Super “T’ D-c. servo motors 
. - small diameter, low inertia, dynamic response. 


Reliance systems are of industrial construction, and 
are sold and serviced by a nationwide organization. For 
more productive machine time, for greater machine 
utilization, you'll want to know the complete facts 
about Reliance Programmed Numerical Control. Call 
your nearest Reliance Sales Engineer, or write direct. 





See the Reliance Numerical Control in operation 
at the Production Engineering Show, Navy Pier, 
Chicago, Ill., Sept. 6-16, Booth 411-417 











RELIANCE 


PT.19A, CLEVELAND 17, 


ELECTRIC AND e 
ENGINEERING CO. 


'@lahiel: Oo 


Generators, Controls and 
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HOW 10 
WRITE 
BETTER 
REPORTS 


To anyone who has ever 
fought his way through a 
foggy, long-winded, difficult 
to read report, this booklet 
will appear to have been 


published years late. 


But to the man who has to 
write reports and would like 
to make them better, it’s a 
handy working tool. A 
pocket-sized 26-pager, the 
booklet is authored by AM/ 
MM Associate Editor Tom 
Johnson—a man trained in 
simplifying extremely comp- 


licated subjects. 


You can secure a copy for 50c from 
Reader Service Department 


—_—— — > -- 


Machinist 


American Metalworking 


Manufacturing 


330 West 42nd Street 
New York 36, N. Y. 


P RECISION for Performance! 


In this gleaming group are 2 steel herringbone gears of 28.24” 
O.D., 6” F., 9%” B., 69 T., 2% D.P.—another set of 28.24” O.D., 
6” F., 10%" B., 69 T., 2% D.P. All heat treated to 240-350 
Brinell before machining. Pinions 14.4" O.D., 6” F., 7%” B. 
36 T., 2% D.P. Heat treated to 385-400 Brinell after completion. 
Stahl-built gears measure up—to the job, to specifications. Get 
our estimate. 


GEAR & MACHINE 
COMPANY 
3901 HAMILTON AVENUE 


CLEVELAND 14, OHIO 
CIRCLE 320 READER SERVICE CARD 




















LEAD TIME CUT 


2,300% 
CAM NIS 


ENGINEERED AND PRODUCED BY EONIC 
World’s Leading CAM Manufacturers 
Two Dimensional 
Cam and Gear 


made from one 
piece of bar stock 


Three Dimensional 
Cam—over 12,000 


calculations 


yc. Precinied 
464 E. Hollywood « Detroit 3, Michigan 
CIRCLE 321. READER SERVICE CARD 
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Here’s what an 
investment in 
e 


2 
ne 


ECONOMY and VERSATILITY 











Bridgeport Optical System 


.+-for approximately $2800 you can perform the sO te 


This estimate, including the machine, represents equipment 
capable of: 

. boring holes up to 8” diameter or drilling to %” 
capacity. 

. milling with end mills from 7%” diameter to 1/16” 
diameter. 

. quill may be used in a vertical or compound angled 
motion for “pencil milling”; inside corners can be machined 
to a very small radius. 

. deep cherrying to almost sharp corners can be done 
easily with short standard ball cutters. 

. . the vertical spindle can be converted to a horizontal 
position in a matter of minutes with the No. 3 Right Angle 
Attachment. 

. the Bridgeport Optical System can also be applied to 
the Bridgeport Milling Machine making it possible to locate 
holes and bore them to extremely close tolerances. Figures 
can be read on the scale just as they appear on the working a Pe 
drawing. This attachment is not dependent for accurate deep cherrying 
results on an operator's skill. Quick positioning of table in 
both planes can be accomplished accurately and quickly. 





The combination of features available with BRIDGEPORT 

EQUIPMENT takes it far beyond the range of any other 

milling machine for toolroom use. At the price all these fea- No. 2 
tures are offered, value is such as to make it entirely to “THE MOST Boring Head 
your advantage to “Buy Bridgeport.” fer the 


It will pay you to investigate . . . direct or through your LEAST" 


~tdgehort MACHINES. INC. 


Bridgeport, Connecticut 


Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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Maximum 
Diameter — 54 inch. 


A 


For fast-production, 
multi-spindle 
machines. 


vW 


Specially heat-treated, 
high speed steel. 


With back taper or 
radial relief. 


Ww 


Made by 
specialists in 
the design 
of small 
tools. 


WwW 


TREPANS 


A portable device for maintenance, 
fitting, and testing of dies. Increases 
accuracy and reduces costs invariably. 


Install it and change your competi- 
tive situation overnight. Be able to 





details. Ask for it. FREE! 


HAM | 
under bid competition . . . and yet ' 
show a profit. 3 
‘A~) 
1008 | Bulletin No. 2956 gives complete we BS 


WOODRUFF & STOKES CO. 


THE HAMILTON TOOL COMPANY INCORPORATED 


Bidg. 32, 357 Lincoin St., Hingham, Massachusetts 


830 SOUTH NINTH STREET HAMILTON, OHIO CIRCLE 324 READER SERVICE CARD 
REPRESENTED IN CANADA BY 








Sykes Tool Corporation, Ltd., Georgetown, Ontario. 


FASTENING 
CIRCLE 323 READER SERVICE CARD . DEVICES 


NEW AUTO-VIEW WELDING HELMET This epectal report summarizes typi- 
all of the best features of conventional helmets cal mechanical fastening devices 
plus . . . slight jaw motion raises filter lenses. and will help you select a fastener 
SAFETY Eye protection during chip- that wil lead to a more depend- 
ping. Hands free at all times for support. No able and economical product. Six- 
loss of balance from hand lifting. : 
WORK QUALITY Bead may be teen pages, fuly illustrated—35c 
started precisely where desired. Eliminate per copy. 
scoring and drag beads. Work is continued 
easily after inspection, without reorientation. Reader Service Dept. 


_— r TIME SAVING No more awkward American. Metalworking 
tas hand lifting. Increased production with less . 
positive Machinist \, Manufacturing 


adjustment effort, especially in tight places. 
AUTO-VIEW Welding Helmet Co. 330 W. 42 Street 
AY P.O. Box 917 Santa Monica, Calif. New York 36, N. Y. 

















replaceable 
lenses 
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TOUGH PROBLEM 
SOLVED BY 


PRECISION 
Te 


HUGE ATOM SMASHER COIL ACCURACY HELD TO 
+.010° ON PINES MACHINES. 


Precision bending over 400 tons of pure extruded copper bar into mag- 

net coils for the Alternating Gradient Synchrotron at Brookhaven 

National Laboratory was a tough job because of the precision required. 

Coil bending was done at National Electric Coil Division of McGraw 

Edison Company, Columbus, Ohio, on a Model 2 Pines Bender. Copper 

bars 7/8” x 1 19/32”, with a 3/8” center hole extruded the full length, 

were edge bent to 90°. Four radii between 1 1/2” and 6 3/8” form 

the various coil sizes. Precise bend accuracy made possible nesting of 

the turns for assembly into a completed coil. On the rectangular turns, 

ranging in sizes to 13 1/2” x 93”, width dimensions between bends were 

held to + .010’and length to + .015’’ Center hole distortion was con- tee raph onag = 1 pei gee 
trolled to within 1/16” on the diameter and + 2 1/2% in area. Tooling andling. 
includes a hinge-type bending form and lap-over type clamp and 

pressure dies. 


Bending can be the profitable solution for you... 


. as it has for hundreds of metalworking plants that have applied 
Pines methods, machines, and tooling to bending a wide range of tubing, 
pipe, extruded or rolled shape parts. Increased production . . . improved 
quality . . . reduced costs have been achieved on long and short runs, 
large and small parts. Analysis of your metal fabricating procedures 
may reveal unusual opportunities for cost-cutting application of this 
fast, accurate metal forming method. Call on Pines’ experience and 
skill . . . always available to assist you without obligation. 

GET THE COMPLETE PROFIT STORY . . . WRITE TODAY FOR FREE CATALOG = 
Finished turns bent to + .010” width, 


AND OTHER CASE STUDY REPORTS + 015” |b j nest per- 
fectly into com; coils. 


4) BIN & S ensincenine co. ine. 


Specialists in Tube Fabricating Machinery) ) 572 WALNUT © AURORA, ILLINOIS = 


PRODUCTION BENDING e DEBURRING @ CHAMFERING MACHINERY 
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=, 
| « 
(actual size) of chip Ly 32 R Series 
ag tok lathe. Depth of c Feed + ; Miniature 
ower : ne, Spindle Speed 400 r.p.m., M sioel eet Bie a 


Dia. of Work Piece 3”. 


“Free Running’ spindle (Patent . 
Pending) has no drive pressures 
ccu rac to cause deflection. (See cut-out 7 
, : 


below.) 


Woodruff & Stokes now offers enc 

mills in a variety of sizes up to 

0.125-inch maximum. All end 

mills are two-flute, right-hand 

spiral, and will be ground to any 

Bee | desired diameter. These tools are 

- Seri <1 eA made of M-2 type high speed steel. 

on ~ concept ponesBney prone ; ¥ 4 te puaacieny % , 

ioftes delves oulea power ond adaumey to Eh between shank and cutting diam- 

the spindle nose. CRORE BA Fe eters. The diameter of the cutting 

psm 
V- belts to the headstock input pulle om m- | | : end can be held toa tolerance of 
bly. 1) It eh ine aoe the spindle by ie . +.0001. Delivery approximately 
nm 
a) 1) assembly, then, absorbs all the dr ts Apne 2 to 4 days. 
ome 6 nemits power free running For complete informa- 
pindle through utch (2A) in direct dri . 

ry fis" (2B) in back — ative. “ ‘ - : ue tion on the special tool 
is design (Patent Pending) eliminates . Pee design services of 
pindle deflection resulting f rom drive pres- wil Woodruff & Stokes, 

peep wi hee a free for accurate ~ write to: 

work holding. Spindle nose runout is .0003’ - 





or less. - * ay Te, 
tnet Ls ag ee ‘vox i WOODRUFF & STOKES CO. 


built-in lead screw reverse lever . 
that runs in oil and indepe: 

lever clutches for power feeds . 

Le mr clamp for rapid locking ‘and instan 





Write mre bulletin and sample accuracy test sheet. 


SHELDON MACHINE CO., INC. ene aa | CIRCLE 328 READER SERVICE CARD 
SEE US AT BOOTH 240 

ree WANY PIER. CHICAGO, ILLINOIS EXPLOSIVE 

CIRCLE 326 READER CIRCLE CARD FORMING 


Detailed techniques on high-energy- 


MARKING MACHINES for ALL PURPOSES rate forming from four major 


sources: one on general theory, one 
on aircraft applications, one on 
tube forming and one on cup form- 
ing. . . . Fully illustrated, twelve 
pages, 30 cents per copy. 
Reader Service Dept. 

American Metalworking 

Heavy duty steel letter 

ie ot"le ‘elas renee af Machinist / Manufacturing 
stamps semi-hard pit +» 330 W. 42 Street 

OY ite ter Bulletial 7 New York 36, N. Y. 
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In the Lancer Whiteprinter, 
Flexible Tubing 


= — 


ALITY 


1...provides suction to 
separate originals from 


prints... 


2 eee 
conveys air 
for cooling... 


— 
- 
o~@* 


Deve 
exhausts 
heat and 

fumes 


, et 














Proof that Flexible Tubing can solve a wide range of design problems 


Copymation, Inc., designers of the LANCER Dry 
Process Whiteprinter, had to solve three tough air 
handling problems: how to provide suction... how to 
convey air for cooling... how to exhaust heat and 
fumes — all in a very limited space! 

Solution to all three problems: a rugged nonmetallic 
duct with a wire helix — Flexible Tubing’s “Flexflyte.” 
Flexflyte is air tight and non-collapsing — provides 
strong, continuous suction for separating originals 
from prints. Flexflyte is lightweight and highly flexible 
— easily conveys air through cramped areas. Flexflyte 
is flameproof and corrosion-resistant — safely exhausts 
heat and fumes. Perfect example of the design problems 
solved with Flexible Tubing! 


Flexibie Tubing 


CORPORATION 
Ancheim (Los Angeles) * Guilford, Connecticut 
Hillside (Chicago) 


American Machinist/Metalworking Manufacturing - 


If you work on any kind of original equipment involv- 
ing the handling of air, liquids or light solids, there’s a 
Flexible Tubing product that can do the job! It’s at 
work today in electronic computers, vacuum cleaners, 
farm combines and hundreds of other places. Consult 
your factory-trained Flexible Tubing regional sales 
engineer. He’ll be glad to give you technical assistance. 


FLEXIBLE TUBING CORPORATION 
29 New Whitfield St., Guilford, Conn. 


Gentlemen: 

I'm designing a new product []. I’m bare ee an old one 

of problems is the handling of air [) ae oO ee 

Co be Flexible Tubing can hel a7 solve them. I'l ve you 1 
minutes to w me, to prove it. oo oN 

lems right now. Send me literature aor =~ 





eee eee 
cee ee 


September 





A simple, effective, low cost 


ANTI-CORROSION TREATMENT 
during storage, production and shipment 


FORMULA 3°36 METALS INDUSTRY 


A molecular film that first displaces moisture from 
grain boundaries, pores and cracks and then seals 
the surface against corrosive action, CRC 3-36 
keeps metal surfaces new. Easily applied by spray, 
brush or dip, CRC 3-36 never becomes hard or 
brittle, normally need not be removed when metal 
is subsequently processed. Non-irritating and non- 
toxic to humans, has faint pleasant odor. 

Also preserves tools, dies and fixtures, loosens 
“frozen’’ parts, has beneficial lubricating effect. 


Send for free copy of CRC 3-36 Bulletin which gives complete 
product specifications and describes cost-saving applications. 


CORROSION REACTION CONSULTANTS 


Specialists in Anti-Corrosion Treatments 
116-D Chestnut Street, Philadelphia 6, Penna. 
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One 
Yalta 


Speed Scale does 


(8 the work of 
CWO 


operators 





AS A UNIT; SERIES GPOO. ALTERNATE ANGLE MILL; SERIES 000 


EL! WHITNEY invented the milling machine in 1818 


Thus he became the father of a great industry that today includes such leading NS rH 
ee as Bullard, Bridgeport, Cincinnati, Giddings & Lewis, Kearney fs 

& Trecker, Sundstrand. O K Tool’s contribution to the industry was the first Streamline your plant i 

milling cutter with self-locking and replaceable blades. From this gradu- si . = seg ae ot 
ally evolved the science of tool geometry as we know it today. Write for free, - mplified, highly 7 ue Same. ght- 
Catalog 13. THe O K Toot ComPaANy, INC., 409 Elm Street, Milford, N.H. est discrepancy of over-weight or under-weight 


| fs instantly revealed by DETECTO’S over-under 

; | indicator. Write for information on full line of 

idern milling £& cutters for modern milling machines industrial weighing equipment from 1/100 oz. to 
100 ton: PETECTO SCALES, INC. 


Dept. MA-1 540 Park Ave., Brooklyn 5, N. ¥. 
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SPEAKS FOR 
iy = ee 
ANY SHOP 


Johnson Model “J”... the heavy duty band 
saw that speaks for itself. No other saw 
handles so many operations so easily and 
so economically. Why pay more when a 
Johnson Model “J” can cut the 10” rounds, 
18” flats and odd shaped steels of your shop 
in such labor saving time. The Big “J” is 
completely automatic—and is available in 
a wet or dry model, both with variable 
speed and centralized control system. You 
can’t afford to miss any information on 
the rugged Johnson Model “J”. Contact 


your dealer today! . Model J (Heavy-Duty) 
ss (Wet or Dry Models) 


Eastern Distributor Midwestern Distributor Western Distributor ee 
R. J. R. KELLY CO. W. @. LUNDMARK HASTINGS DISTRIBUTORS MANUFACTURING 
Hale Bidg., 51 Main Se. 75 N. Broadway 1605 Solano Avenue © CORPORATION 
East Orange, N. J. Des Plaines, Ill. Berkeley, Calif. 
¢ Albion, Michigan 
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SEARCHLIGHT SECTION 





EMPLOYMENT ' OPPORTUNITIES en TO 


BUSINESS 


DISPLAYED RATE: ——_RATES———_ UNDISPLAYED RATE: 


INFORMATION EMPLOYMENT OPPORTUNITIES: $21.00 per Inch. tically on one column, 3 columae—20 Inches—to 0 
geney Com on. le 
= * $1.50 a tine, minimum $3 lines. To figure advance 
EQUIPMENT & BUSINESS OPPORTUNITIES: 


payment count 5 average as a line. 
on $17.0 per inch for all advertising appearing on other BOX NUMBERS counts as one line additional in un- 
than a contract basis. Not subject te Agency Com- displayed ads. 

mission. DISCOUNT OF 10% if full payment Is made in 
hli ht advance for con: insertions of undis- 
Searc ig AN ADVERTISING INCH is measured % Inch ver- played ads (not including proposals). 

Send New Advertisements to Classified Advertising Div. of American Machinist, P.O. Box 12, N.Y. 36, N.Y. 








Advertisements? SUPERINTENDENT OF MANUFACTURING 


Have you considered the Mountain West? If you have the will to work and the ability 
to go along with it there is a good chance you're the man we need. 

This is an outstanding opportunity with a seventy-five year old manufacturer of heavy 
mining and construction machinery. The man we want must have proven, successful experi- 


: ence and be completely familiar with heavy machining on a production basis. Must have 
© Take advantage of a new service experience and knowledge at all levels of supervision and shop work, coordinating all 


available on Classified advertisements machining operations plus production control, tooling, assembly, heat treating, mainte- 
nance and time study. 


to secure more information. Use the . 
. . The area provides fine schools, churches and a variety of recreational activities for the 
handy, prepaid reader service cards family. This is a growing company in a growing community. 


(at the end of the magazine) to bring Write, giving full details of the work you have done, your education and other personal 
you more data. The Reader Service details. Please enclose a snapshot of yourself also. 

number appearing under each adver- P-4860, AMERICAN MACHINIST 

tisement need only be circled on the 68 Post St., San Francisco 4, Calif. 


cord. CIRCLE 601 READER SERVICE CARD 
Use this time-saving service to keep 

1’ 1?” American Radial, Late 
abreast of the latest in used, rebuilt, Watch ae #3 and 4% Kling Friction Sews 
surplus new equipment, employment or > " 10” , 1946 
business opportunities. the Searchlight Section 


for i- f a9" ¢ Niles Lathe, Late 

° ee Send for our complete listings. 

Equipment Opportunities COOK COUNTY MACHINERY COMPANY 
1036 W. Lake Street, Chicage 7, lilinots 


a a nN 
CIRCLE 602 READER SERVICE CARD 
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CCABeMULICNWT CECTION 








MACHINE TOOLS — SEARCHLIGHT SECTION 
FOR SALE ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 


— ge ee ee a 
= itioned. n . : 
“indicates 1940+ Model **Indicates 1950+ Listed below are used, surplus new and rebuilt 


AUTOMATICS : ° ‘ > ° ° 
ciuahedceth eantaain eganee. machine tools or services as advertised in this section. 
RING MILLS 

24" Bullard VIL w/Si4, Head RBG The numbers after the advertiser's name, indicates 
o4 Sellers Merit. Toh Tyee (i ie 7 the products or services offered by the advertiser. 
DRILLS, RADIAL 

Cx" Amer. “W. Wizard” Th. (1948) . Accessories 30. Lathes 
rei . Automatics 36. Milling Machines 
**5 ton—42” Cine. Vert. Hydre (1950) RBG . Boring Mills 40. Planers 


GRINDERS, Misc. . Broaching Machines 42. Power Equipment 

“5180 SheMeld, Multiterm (1987) Like New i : 
09 Bryant Int. New (1947) RBG, . Centering Machines 43. Press Brakes 
oof On28 #4BG! Van Norman 15° a Head (1955) 
**30 x 48 Landis CHW Ext Like New . Compressors 44. Presses 
*2 Cine. Centeriess, Hydr Profile Dresser RBG 
#3 Cine Conteriess w/Hydr Dressers 6” cap RCG . Cranes 51. Saws 


#271 Heald Sizematic internal Ser ones P P 
enimoans. . SURFACE . Drilling & Reaming Machines 54. Shears 
3{GA2 Blanchard 2 spdl. Sz'9. (1949) . Electric Motors 57. Steel Mill Equipment 
"30 x 120° Thompson o Neriz. ydr. (1948) . . . 
ne BeRER . Forging Equipment 63. Welding Equipment 
*1830 Cleerman, 1000 RPM, R&I! Ser CJB187 . Furnaces & Ovens 66. Miscellaneous 


LATHES . Grinding Machines 
“12 x 20 Rivett 1020, T.R. Medel (1950) RBG, 
**20 x 72 Monareh Tracer, ey +» ote. RBG és 








*30 x 96 Niles “Tim mesaver’’ 8), 4) RBG 
*74° Siar “‘T"’ Lathe, 15 HP "Vike New 


°=30H Bullard Manutrel 8 Spdl, Ser. 26104 , 
Andrews Tools & Machinery Co., 
283 Gisholt, earted 10h, Geant Edward 227 30 
cot Gab che Aan” (itee G crkes) Cook County Machinery Co. 225 30, 36, 51, 54 
MILLS Eastern Machinery Co. 227 6, 9, 11, 25, 30, 44, 63 
SC$ER8 tammat (German) Hele HD, IH, Electric Equipment Co. 2371, 17, 42, 63 
“i ote Vert. H. Speed Dial wyoe (1954) Globe Trading Co. 227 66 
#0CK K&T Horiz 18108 Tbi, 25 HP (1953) Heller Machinery Co., Al 227 57 
+039 2548 Sundstrand Righdmil 15 WP (1982) Hyman & Sons, Joseph 226 43, 44, 54 
dstrand 600 RPM (1944 Midwestern Machinery Co. 226 2, 6, 7, 16, 25, 30, 36, 44, 51, 54, 63 
Miles Machinery Co. 227 
National Machinery Exchange 226 


ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES a 


o28- 60 time i Sout Vert Ryeretel, RCG 
MILLS, 3 DIMENSION 
planer type, Rbit. Cond. Starr Machine Tool Co. 227 


* eonverted 
Somat Cer iat nas Twist Drill Sales Co., Hayden 227 
**65 Ton Federal OBI 4” Str.. Air B—RCG Wender Presses Inc. 227 % F 
$00 ton AsiRing- 98, 67 Str BG tes eo ne Wheeler Manufacturing Co.,C.H.... 227 6, 12, 23, 30, 40 
SAWS \: Wigglesworth Machinery Co. 227 44 


*26" DeAll Vert. Bandsaw W/W 
**38" DeAll H.8. rom Bandsaw. nye. To! (1958) 


HEARS 
"12' x 10 Ga. ae. F & B Gage, Clean 
WELDERS 


**75 KVA Selacy Spot 8 phase w/controls SEARCHLIGHT Equipment Locating SERVICE 


773, KVA National Cireular 18° Thr 440 V. 
**100 KVA Thompson #183, Longitudinal 440 V. “No Cost or Obligation’ 


“ “ This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt 
MIDWESTERN and used machine tools and equipment, not currently advertised. (This service is for 


Machinery Company USER-BUYERS only.) No charge or obligation. 


2900 Pleasant TA 5-4461 Mpls 8, Minn. How to use: Check the dealer ads to see if what you want is not currently advertised. 
If not, send us the specifications of the equipment and/or components wanted on the 
CIRCLE 603 READER SERVICE CARD coupon below, or on your own company letterhead to 


PRACTICALLY NEW PRESSES SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
525 tons, Bliss #96/4-60 Bed 60°54", Str. 8” c/o American Machinist/Metalworking Manufacturing 
ao ee ete oe Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 
Wihott Peed, “Santen rank a aa Your requirements will be brought promptly to the attention of the equipment dealers 


13S ae eine 0-30, Bea e720" advertising in this section. You will receive replies directly from them. 


75 ton Minster Piecemak en ee meme te ee ee ee ee oe ee 


Bliss £6150 High Speed “Double Roll Feeds 
UeBlond Easive athe. Ty Toes NK. 86” swing x 27° Searchlight Equipment Locating Service, ¢/o Classified Advertising 
2 carriages American Machinist/Metalworking Manufacturing, P.O. 12, N.Y. 36, N.Y. 


Presticatly New Loewy Hydraulic By — - Pumps 


ipped with Westinghou 
cqulaped w | eg ag starting ‘equipment Please help us locate the following equipment: 
vit it's machinery; We have it.’ 


NATIONAL MACHINERY EXCHANGE 
138 Mott St., N. Y. CAnal 6-2470 
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BRAKES PRESSES cueaps 


Will Lease or Furnish Long Terms 


JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadelphia 34, Pa. 
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SEARCHLIGHT SECTION 











EASTERN 


Rebuilt Machine Tools 
THE SIGN OF QUALITY — 
THE MARK OF 
DEPENDABILITY 


TURRET LATHES 
Swasey eget 5-8 bar 


3. G6 m.d., 
Ne. SAL Gisholt, i. D. Full Universal, with cross 
sliding turret, 1940 
Ne. 3R Gisholt Universal Hollow enagen, m.d. 
No. 4 — Universal Ram T 
e. Swasey Universal Ram “Type. ‘md. 
Neo. 4 Gisholt, 1943 
No. 4 Jones & ay Univeral Ram Type, m.d. 
No. 4A by mg & Swasey Universal Hollow Hexa- 
gon, m 
No. 4A W & S& Univ, m.d., chucking, 1939 
he 24 Soar ® Sums, hard ways, 1945 
No. > Gisholt, Universal, m.d. 
No. 4F U"Foster Fastermatic, m.d., latest, 1945 
No. Pt 12 Libby, m.d. 
ae. 4R Libby Ram Type, m.d. in base 
ay" Gisholt Universal Hollow Hexagon, m.d. 
Gisholt, Ram 
Ne.  § Wareer arner & Swasay Universal Ram Type m.d. 
No. 5L Gisholt, block hard 953 
No. 7A Jones & Lamson Universal, m.d. 


MISCELLANEOUS 
ie Ore, Filer 


i 
P.C. 14 Jones & Lamson Comparator 
rame Steam er 
Cush Helve Hamm 
No. = ates liams & White Justice Rameser, Sucte 


No. pues i Marken Marking Machine, m.d. 

Sei. Type PMCO-28-3) Storage wot Energy Spot 
Wolder, 50-KW, 34° throat 

oo & Whit Standard yl Machine, 36” cap. 

jeason Quenching Press 
(enol ‘Tlectrie Power Plant 
face ny Sy nose key mounted, new 
ten Shaw ° fe Hoist 


THE EASTERN ssp eaddg co 
1004 Ter Ave Cin 
MElrose 1-124] CABLE ADDRE 


CIRCLE 612 READER SERVICE CARD 


35% OFF REGULAR PRICES 

For: Warner & Swasey « Gisholt + Foster » Acme + Bardons 
& Oliver « Jones & Lamson + Midland + Libby + Fastermatic 
* Potter & Johnston 

Tooling is New Government Surplus + Reconditioned 


TURRET LATHE 





TOOLING 


Everything in machine shop supplies from one dependable 


service... 
Tools & 





Edward Andrews oad EO 


gh peta ee x Bend far catalon 


} is listing 
of Turret Lathe 
Tooling 





Telephone: 
Lincoln 5-4900 
ordan 4-6527 


400-80 West Nine Mile Rd., Hazel Park, Mich. tae. FA 








EMCO 





IRON WORKER 
BUFFALO 
#214 with Coper and Notcher 
. . 
AL. HELLER MACHINERY Co. 
763 Se. San Pedro St., Los Angeles 14, Calif. 
MAdison 7-0792 
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eae are ee 


NEW 
IN 
1953 


USED LESS 
THAN 
TWO YEARS 


LODGE & SHIPLEY Model "T", Type J long bed "T” lathe 


114” hole in — 
2-4 way tool posts 
24 speeds 6-338 37” diameter face plate 
55 feeds .001-.064 10” air cylinder 

20 HP main motor drive w/coolant pump and motor 


STARR MACHINE TOOL CO. 503 S. Oak Park Avenue 


60” swing 
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FOR SALE 


JACKSON & CHURCH AUTOCLAVE 
Vacuum ees ece Ce ine 
54” x 72” 50,000 Cu. Inch 


Almost New 


GLOBE TRADING COMPANY 
1815 Franklin St., Detroit 7, Mich. 


Oak Park, tl. EU. 3-1826 
CIRCLE 607 READER SERVICE CARD 
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DECIMAL DRILLS 
DRILL BLANKS 
REAMER BLANKS in 
Steps of .0C1” 
HAYDEN TWIST DRILL SALES CO. 
25205 Ryan Rd., Warren, Mich. 





FOR SALE 


Machine Shop 
Equipment 


Due to consolidation: Open Side Planers; Hori- 
zontal Boring Mills; Ream-type Turret Lathes; 
10-ton Crane; Brazing Furnaces; Motors—AC 
& DC, % to 40 HP; other equipment galore. 


C. H. WHEELER MFG. CO. 
19th & Lehigh, Philadelphia 32, Pa. 
A. J. Collet BAldwin 8-6500 





CIRCLE 615 READER SERVICE CARD 
OVER 1,000 NEW AND USED 
MACHINE TOOLS IN STOCK 


WRITE FOR LATEST STOCK LIST 


* 
MULES wicuincay company 


2039 EAST GENESEE » SAGINAW, MICH. PL. 2-3105 
CIRCLE 616 READER SERVICE CARD 
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6500 Ton HYDRAULIC PRESS 


New 1942—Used 2 years- 

Bed 16° x 15'—Stroke 5’°—Daylight 9’ 

4 columns 24” diameter— 

Two 350 HP Motors & Pumps. . 

Details—Print on “pameg 

Fraction of new cost 

Also 1000 Ton Straightening Hydr. Press 

FS-5078, AMERICAN maoninist 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 








IMMEDIATE DELIVERY 


-~o MINSTER HIGH ~~ o. ce wg 
PRESSES, 45 ton, 


ahs 5 Excipoas Varidri rive 
300 SPM. Spat sans | Dou- 
ble Roll he peoy and Scrap ca led Never used. 


PRICE: F.0.B. East Boston $11,076.00 each 
2—#6 MINSTER a. B.1. PRESSES, 
Geared 


60 
ba Al stroke, 12” shutheight, 
7% HP Varidrives, 40-80 SPM. Never used. 


PRICE F.0.B. East Boston ......... $9500.00 each 
WIGGLESWORTH 


MACHINERY COMPANY 
60 Border St., East Boston, Mass. 
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STAMPING & FORGING EQUIPT. 


Late Models — MDNA Money Back Guarantee 

1300-Ton Nat'l. Maxipres (F Press), 80 
SPM, 10” Str., Air Clutch, 195 

920-Ton Toledo #60, Bed 47x72, Str. 20”, 1943 

700/390-Ton Toledo #797E, Bed 127x83, Dbi. 
Act. Toggle, Air Clutch & Cushion 

600-Ton Ferracute E601, Coining Press, Str. 
6", 30 SPM, 1950 

440-Ton Bliss #210, Bed 37x36, 35 SPM, Side 
Shear, Str. 16", i 1953 

440-Ton Toledo 459% Bed 41x48, Str. 12” 

255-Ton Toledo #58146, Bed 43x42, Str. 12” 

150-Ton Cleve. 60-D. Bed 86x46, Str. 14” 

30004 Chambersburg #30 C.D. “Ceco 
Forging Hammers, Air or Steam Lift, 1951 


NEW RADIAL DRILLS 


aun" ee on yd Ch #4MT, 2500 RPM, Pre- 


3, ee, ogram control. 
12826" SAAS VRIO3, oy Vert. Cap 5”, 
Hole cap., 20 HP \io0 


PRESSES WANTED 


Phone or write Max Wender for top prices on 
your surplus stamping & forging equipment. 


WENDER PRESSES Inc. 


1957A Clay Detroit 11 Trinity 2-1270 
CIRCLE 608 READER SERVICE CARD 


ELECTRIC EQUIPMENT CoO. 


CIRCLE 609 READER SERVICE CARD 
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T INDEX TO 
AEE ADVERTISERS 


their line — head rivets f 
mney to = ap tre This index ia published as a convenience 
males 9 ne ees to the readers. Every care is taken to make 
either by NOISELESS SPIN.- it accurate, but AMERICAN MACHINIST 7 
NING or VIBRATING METALWORKING MANUFACTURING 
HAMMER method Sizes to umes no responsibility for errors or 
meet all needs Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write for literature and don't Page 
forget to send samples. 222 
THE GRANT MFG. & Aas See ; 
Ajax-Magnathermic Corporation 32 


MACHINE Co. A 
85 Silliman Ave., Bridgeport, Conn., U. S. A. Allegheny-Ludlum Steel Corporation. 35 
Allen-Bradley Co. ..... #...... 211 


Aluminum Company 
of America ie 163, 176-177 
American Brass Company .... 166-167 


American Smelting & Refining 
Company 198-199 


So what's all the commotion American Society of Tool Engineers... 217 
about this R-O Universal Form American Steel & Wire 


relieving Fixture and Grinder? American Tool Works Company 
American Twist Drill Company 


Armco Steel Corporation 
Armstrong Blum Manufacturing 


So we've been sharpening tools PF Seen 

- aoe f ompany 
for 30 years without problems— Ste, tad Armstrong Brothers Tool Company 16 
Why change? - ££ Aro Equipment Company 84 














Association of Industrial Advertisers 212 


Atlas Press Company 
Clausing Division 


So it makes 4 cheap cutter last a Austin Industrial Corporation 
little longer—Probably costs Auto-View Welding Helmet Co. 


Avey Division of 


e lot more than it saves! ~ Motch & Merryweather Company 


So it makes a tool cut a little cleaner mi Barber-Colman Company 
—We don't have quality problems— Nate. St oe Products 


We're satisfied with our speeds! : Bearings, Inc. 

: y Bijur Lubricating Corp 
Bliss Company, E. W. 
Bliss & Laughlin, Inc. 


So | should spend a lot of money Boye & Emmes Machine Tool 
ompany 


when I’m getting by OK? Bridgeport Machines, Inc. 


Keep talking, mister—your doubts ring a Bryant Chucking Grinder Company 


familiar note! But can you hold close step 
limits. Can you check your tools without : 

disturbing set-up, etc. Get all the facts. sa ert rst ye 

Your appraisal may not be fair to yourself. “Union Twist Drill Company 

Some of the most enthusiastic users of R-O Carpenter Steel Co 187 
equipment were doubters first. Chambersburg Engineering Company... 196 
Chandler Tool Company 217 
R-0 MANUFACTURING COMPANY Chicago-Latrobe Company 59 
31171 Stephenson Highway, Madison Heights, Mich. Chicago Wheel & Manufacturing 


Please forward the R-O catalog Company 
eet Gilbert Machine Tool 
mpany 

nomen Cincinnati Lathe & Tool Company 67 
Cincinnati Milling Machine Co. 

Milling Machine Division 5, 6-7 
Cincinnati Milling Machine Company 

Cincinnati Milling Products Div. 
Circular Tool Company 
Cleveland Instrument Company 


Firm 
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ADVERTISERS INDEX 








Page 


. 214 


Coes Knife Company 
56-57 


Columbia-Geneva Steel Company.... 
Copperweld Steel Company ... . 138 
Corrosion Reaction Consultants .... 224 
Crucible Steel Company of America 86 


Dayton Perforators, Inc. 66 
Delta Power Tool Division 
Rockwell Manufacturing Company 


Detecto Scales, Inc. 
De Vlieg Machine Company 


De Vlieg Microbore Division 
of De Vlieg Machine Company 63 


Diehl Manufacturing Company 

Sub. Singer Manufacturing 

Company 51 
Dixie Bearings, Inc. 165 
Dykem Company 


169 
224 
26-27 


Ekstrom Carlson & Company 

Eonic, Inc. 218 
Erickson Tool Company 161 
Erie Foundry Company 203 


Fellows Gear Shaper Company 8-9 
Ferguson Machine Corporation 
Sub. of Universal Match 

Corporation 


Firth Sterling, Inc. 
Flexible Tubing Corporation 


Frauenthal Division 
Kaydon Engineering Corporation....24-25 


Futurmill, Inc. 206 


209 
179 
223 


Gardner Machine Company 17 
General Electric Company 141, 142 
General Radio Company 134 
Giddings & Lewis Machine Tool 
Company 30-31 
Gisholt Machine Company 97 
Goss & de Leeuw Machine Company... 194 


Grant Manufacturing & Machine 
Company 228 


Gray Company, G. A. 20-21 
Greenfield Tap & Die Corporation 131 


Hamilton Tool Company 220 
Hardinge Brothers, Inc. 43 


Heald Machine Company 
Sub. Cincinnati Milling Machine 
Co. 2nd Cover 


Heppenstall Company 205 


Hiroshima Precision Machine 
orks 


188-189 


140 
200 


Ingersoll Milling Machine Company 
Inland Steel Company 


70-71 
192 


Jacobs Manufacturing Company 
Jarvis Corporation 
Johnson Bronze Company 
Sub. Apex Bronze & Foundry 
Company 159 
Johnson Machine Company, Carlyle... 202 


Page 


Johnson & Son, Inc., S. C. 175 
Johnson Manufacturing Corporation... 225 
Jones & Lamson Machine Company 40 
Jones & Laughlin Steel Corporation... 80-81 


Landis Machine Company 10-11 
Landis Tool Company ..... 12-13 
La Salle Steel Company 28-29 
Lavallee & Ide, Inc. 74 
Leland-Gifford Company 75 
Lipe-Rollway Corp. 173 
Lovejoy Tool Company, Inc. 172 


Macco Products Company 64 
M. B. I. Export & Import Ltd. 186 


Metallurgical Products Dept. 
General Electric Company....14-15, 54-55 


Minnesota Mining & Manufacturing 
78 


Mitsubishi Shipbuilding Engineering 
Co. 188-189 


Mobil Oil Compeny 36-37 


Morse Twist Drill & Machine 
Company 50 


National Acme Company 22-23 


National Automatic Tool Company, 
Inc. 44-45 


National Machinery Company 215 
National Tube 56-57 
Nicholson File Company 171 


Noble & Westbrook Manufacturing 
Co. 76 


Norden Division 
United Aircraft Corporation 181 


Northfield Foundry & Machine 
Company 
Norton Company 


206 
18-19, 33, 34 


0. K. Tool Company 
Oakite Products, Inc. 


O’Neil-Irwin Manufacturing 
Company 


Osborn Manufacturing Company 


208 


204 
168 


Philadelphia Gear Corporation 191 
Pines Engineering Company, Inc. 221 


Randall Company, Inc., Frank E. 216 

Reed Rolled Thread Die Company 77 

Reliance Electric & Engineering 
Company .. 

R-O Manufacturing Company 


216-217 
228 


Sheffield Corporation, a Subsidiary 
of Bendix Corporation 


Sheldon Machine Company 


—— Instrument & Manufacturing 
0. 


Simonds Abrasive Company 94 
S. K. F. Industries, Inc. 

Snap-on Tools Corporation 

Stahl Gear & Machine Company 


65, 100 
222 
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Standard Oil Company (Indiana)........ 207 
Sun Oil Company ae 


Tennessee Coal & Iron 
Texaco Inc. 
Thomson Electric Welder Company. 


Threadwell Tap & Die 

Corporation 3rd Cover 
Timken Roller Bessing 

Company 
Tomkins-Johnson Company 


Torrington Manufacturing Company.... 157 


Union Manufacturing Company 

Union Twist Drill Company 

United States Steel Company........ 

United States Steel Export 
Company ....... 

United States Steel ‘Sepply.... 


Van Keuren Company .... 
Vascaloy-Ramet Corporation 


Weldon Roberts Rubber Company........ 
Westinghouse Electric Corporation... 
Williams & Company, J. H............. 
Williams-White & Company 
Woodruff & Stokes, Inc. 

Wyckoff Steel Company 





American raters tee = 

Machinist 

ADVERTISING pone STAFF 

Atlanta 3 . . . Robert H. Powell, Jr., 1801 
Rhodes Haverty Bldg., Jackson 38-6951 

Boston 16... G. W. Jr., J. H. 
Koch, ¢ Park Square wide” P Hubbard 2-7160 

Chicago . ++ W. J. Haring, T. H. King, 

520 “4 Miia Ave., Mohawk 4-5800 

Cincinnati . W. J. Reichard, 2637 Eric 
Ave., hg 1.6110 

Cleveland 13 . 
Illuminating Bldg... 
or 1-7000 

Dallas 1... 
Bidg., 1712 Commerce St., 

Denver 2 John W. Patten, Tower 
Building, 1700 Broedway, Alpine 5-2981 

Detroit 26 . . . H. M. Rollins, 856 Penob- 
scot Bldg., Woodward 2-1793 

Houston 25 . . . Gene Holland, W-724 Prua- 
dential Building, Jackson 6-1281 

Los Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., ‘Huntley 2-5450 

New York 36 W. R. Sanger, J. E. 
Richardson, 500 Fifth Ave., Oxford 5-5959 

« J. P. Tiebout, 6 Penn 

Center Plaza, Locust 8.4330 

Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 

St. Louls 8 » « T. HL King, 3615 Olive 
St., Continental Blidg., Jefferson 5-4867 

o~ Francisco 4 . . . John Hernan, 68 Post 

‘cape 2.4600 

Engi Maleolm Thiele, MeGraw- _ 
House, 95 “Ferringdon St., London E. C. 

Germany . . . Stanley Kimes, 85 vig 
strasse, Frankfurt/Main 

Switzerland . . . Michael R. Zeynel, 2 Place 
du Port, Geneva 


. William E. Surgner, 1165 
55 Public Square, Superi- 


James R. Pierce, 901 Vaughn 
Riverside 7-5117 











TAILORED TO PERSONAL 
INTEREST, .. PROFIT-INSPIRED 
FOR YOUR COMPANY 


THE 
McGRAW- 
HILL 


Y if a man is making decisions . . . if you 
\ I l are paying him to think for your company... 
he is a Very Important Person. 


PROGRAM 


When a man’s personal interests, and his company’s profit-interests, keep moving closer and 
closer together, look for healthy things to happen to both parties. This is the simple, sound 
reason for setting up the McGraw-Hill VIP Program in your organization just 

as soon as you can. With a minimum of time and detail (and cost) you can ac- 

tually ‘‘engineer’’ a business reading program for your key managers, engi- 

neers and department heads. . . match each man’s job needs with the proper 

specialized McGraw-Hill publication. This can be accomplished within a com- 

pany of any size, in practically any line of business...yours, for instance. 


if you are an executive concerned with manpower development, write for a personal copy of this new booklet. 


y 
THE McGRAW-HILL \ IP PROGRAM 
23rd Floor, 330 West 42d Street, New York 36, N. Y. 
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Use this convenient, time-saving card 
to keep up-to-date with 
al-Maslteolhaela dialeMlaleltl tia 

served by 


American  WVetalworking 
Machinist Vanufacturing 


PRINT OR TYPE 
NAME AND ADDRESS 





FREE LITERATURE 
12345678 GWH WS 14.15 YW WW 20 21 22 23 24 25 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 


NEW SHOP EQUIPMENT, MATERIALS, PARTS 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 
Circle ke 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 
y 104 105 106 107 108 109 110 1117 112 113 114 115 116 117 118 119 120 121 122 123 124 


125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 
number 146 147 148 149 150 


which ADVERTISEMENTS 
151 152 153 160 161 


corresponds 167 168 169 170 172 173 174 181 182 
188 189 190 191 193 194 195 202 203 


to number of + 209 210 211 212 214 215 216 223 224 


° 225 226 227 228 230 231 232 239 240 
advertisement, 246 247 248 249 251 252 253 260 261 


7 . 7 5 + a 
shop equipment item, 267 268 269 270 272 273 274 281 282 
: 288 289 290 291 293 295 296 302 303 


or catalog ' 309 312 316 323 324 
+ $90 332 333 335 337 338 344 345 


in which 351 352 354 356 358 365 366 
372 373 374 375 376 377 379 380 386 387 
you are 393 394 396 397 400 401 402 403 407 408 
. 414 415 417 418 421 422 423 428 429 
interested 435 437 438 439 442 443 444 449 450 
456 457 458 459 460 463 464 465 47) 
477 478 479 480 481 484 485 486 492 
498 499 500 501 502 505 506 513 
519 520 521 522 523 524 526 527 528 534 
540 541 542 543 544 545 547 548 549 555 
561 562 563 564 565 566 567 568 569 570 576 
582 583 584 585 586 587 588 589 590 591 597 


SURPLUS, USED, REBUILT EQUIPMENT 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 
622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 


PLEASE ENTER MY SUBSCRIPTION FOR ONE YEAR @ $3.00 
UNITED STATES ONLY 





MORE METALWORKING FACTS FREE on: 


Products Advertised 


New Equipment, Materials, Parts 


Catalogs and Bulletins 


FIRST CLASS 
NO. 64 
(Sec. 34.9 P.L.&R.) 


PERMIT 


NEW YORK, N.Y 


Bieri: ria. 





[ 
| 
| 





To Get These 
Metalworking Facts: 


. Circle key number on this 
prepaid card which corre- 
sponds to number of the 
advertisement, new equip- 
ment item or catalog which 
interests you. 


2. PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 


3. Tear off and mail... We’ll 
gladly do the rest. 


PS To au Lous 
te AM/MM 
tee other side. 
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BUSINESS REPLY MAIL 
No Postage Necessary if Mailed in the United States 
POSTAGE WILL BE PAID BY 


330 West 42nd Street 
New York 36, N. Y. 








AMERICAN MACHINIST/ METALWORKING MANUFACTURING 


Reader Service Dept.—22 FL. 





(this card expires November 7, 1960) 


September 5, 1960 





COGSDILL DRILLS 


yom liilelolacclilae sl: ame) 


Threadwell’s growing line of cutting tools 


mehuilel hm laclite, 


Complete range of 
sizes and styles 


Immediate 


THREADWELL TAP & DIE CO. delivery Tacks Miele 4 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit — Los Angeles — Greenfield, Mass. 
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YOU CAN'T BUY 
TODAY'S TOOLS | 


@ The machine tool you paid $10,000 for in 1950 may well cost you over 
$20,000 if you have to replace it this year. You’re getting a better machine 
with new features, but the main reason for the price increase is inflation. 

Tax regulations relating to depreciation do not take inflation into 
account. Archaic regulations force you to make up the price difference 
out of profits. The net result is that the percentage of obsolete equipment 
in American industry is growing every year — an estimated 50% in 1959. 

Some European countries have an obsolescence of only 10%. The 
advantage this gives them in competing in world markets is obvious. 
You need only glance at International export-import figures to see that 
other countries are pushing their advantage hard and shutting out 
American manufacturers in market after market. 

The governments of other countries are helping their industries 
maintain and upgrade productive facilities. Federal taxation in the 
United States is working to hold back the efficiency and capacity of our 
industries. 

We urge that you make known your support for modern depreciation 
allowances. Action is needed now. We urge you to keep your employees 
informed about their stake in helping American industry compete in 
world markets. We all have a stakhe—employees in greater job security 
and more job opportunities, your company and ours in being com- 
petitive and in assuring future growth of the economy. Let’s all join 


forces now to get action. 


The Timken Roller Bearing Company 


Canton 6, Ohio 


AT YESTERDAY'S 
PRICE TAG 


Call on us at the Production Engineering Show, Chicago Navy Pier, September 6-16, Booths 314, 316. 
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